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On  the  Development  q/"  Striped  Mcscular  Fibre  in  Man', 
Mammalia,  and  Birds.    By  J.  Lockhaet  Clarke,  F.R.S. 

{ConttHued  from  page  231>  w<tL  it.) 

Oft  the  Development  of  Muscular  Fibre  in  Man. 

In  man  the  development  of  striped  muscular  fibre  is  on 
the  same  pUn  as  in  birds  and  mammalia^  but  presents  some 
points  of  difference  that  deserve  consideration.  In  its  early 
stage  one  does  not  observe  those  striking  forms  that  appear 
in  the  chick  between  the  sixth  and  seventh  days  of  incuba- 
tion (PI,  XI,  fig.  9),  and  in  the  sheep  or  ox  at  a  correspond- 
ing period.  From  the  fourth  to  the  fifth  week  qf  utero- 
gestation  is  about  the  earliest  period  at  which  this  tissue  can 
be  distinguished  with  certainty  from  some  others.  In  a  foetus 
of  three  fourths  of  an  inch  in  length  it  forms  a  gelatinouB 
masSj  consisting^  as  in  the  other  cases  described,  of  fibres 
and  nuclei  imbedded  in  a  semifluid,  granular  blastema. 
Pi.  I,  fig.  18  represents  fibres  from  a  foetus  three  fourths 
of  an  inch  in  length;  and  fig.  19  both  fibres  and  free 
nuclei  from  another  fcetU8,  of  one  inch  in  length,  In  the 
formation  of  these  fibresj  as  in  similar  cases  already  de- 
Bcribedj  granular  processes  of  condensed  blastema  extend 
bom  the  sides  or  from  around  the  nuclei^  and  along^  the 
snrface  of  these  a  new  substance  forms,  nntil  they  become 
partially  or  completely  invested.  At  first  the  investing 
substance  appears  only  on  one  side,  in  the  form  generally  of 
a  plain  band  or  fibre  fsee  fig.  18  a),  but  subsequently  is  seen 
also  on  the  other.  Sometimes,  however,  it  is  deposited  in 
the  shape  of  distinctj  longitudinal  fibrillie,  until  the  surface  is 
cx>mpletely  covered  (fig.  18  A} ;  and  sometimes  these  fibrillae 
are  at  once  or  soon  after  divided  into  particles,  wliich,  when 
dode  together  and  on  the  same  level,  appear  as  traii9\'erse 
ttrise  (fig.  18  rf).  Seen  under  a  power  of  430  diametersj 
these  two  rows  of  particles  had  the  appearance  of  short,  trans- 
verse linet.  On  one  side  of  them  are  the  remains  of  the 
granular  layer  of  blastemaj   i*cady  to   be   cotwett&i  mVi 
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another  fibrilla  or  row  of  particles.  But  even  when  the  sur- 
face of  tlie  fibre  is  perfectly  plaiu,  with  the  exception  of  the 
two  iatetal  bordci'Sj.  it  may  be  resolved  into  fibrilke  by  the 
influence  of  certain  reagents^  particularly  chromic  acid. 

The  diameter  of  the  same  fibre  varies  at  different  parts  of 
its  course,  aud  the  nuclei  it  contains  are  located  at  variable 
distances  fi-om  each  other.  Sometimes,  howe^'er,  tlii'ee  or 
four  are  heaped  closely  together,  one  overlapping  the  other ; 
and  sometimes  two  are  in  contact  at  their  edges,  having  just 
undergone  the  process  of  division.  The  fibres  arrange  them- 
selves  side  by  side,  with  the  nuclear  enlargements  of  one  a 
little  above  or  below  those  of  another,  so  that  their  respective 
curvatures  admit  of  their  lying  in  close  contact.  PL  I,  fig.  1 9  A 
represents  three  fibres  disposed  in  this  way,  but  intentionally 
separated  a  short  distance  from  each  other.  Sometimes  they 
may  be  seen  to  increase  in  diameter  or  in  the  number  of 
fibrillse  by  the  adhesion  of  fresh  nuclei,  from  which  new 
granular  processes  of  blastema  extend  along  their  edges 
(fig.  20  0,  If).  Bach  of  their  lateral  borders  constitutes  one 
fibrilla  or  more ;  but,  except  under  the  influence  of  chromic 
acid,  or  some  other  reagent,  it  is  only  occasionally  that  the 
fibrillse  are  resolved  into  particles  or  granules,  wluch  are  in 
some  cases  exceedingly  fine  (see  fig.  19  a). 

The  muscular  tissue  of  the  heart  in  the  same  foetus  differed 
in  some  respects  from  that  of  the  trunk.  The  free  nuclei 
were  more  densely  crowded  together,  but  the  granular  bias- 
tema  was  leas  abundant.  All  these  bodies  gave  off  processesj 
which,  in  many  instances,  were  mere  fibres,  but  in  others 
they  were  broad  at  their  attachment  to  one  aide  or  end  of 
the  nucleus,  from  which  they  tapered  off  into  fibres,  so  as  to 
preseht  a  funnel-shaped  appearance  {see  fig.  21  a).*  During 
the  first  formation  of  the  muscular  fibres  the  nuclei,  with  their 
processes,  were  disposed  side  by  side,  as  represented  in  fig. 
21  b.  When  formed,  they  were,  in  general,  more  nniformly 
granular  than  those  of  the  trunk,  more  varied  in  shape,  and. 
irregtxlar  in  breadth,  and  gave  off  branches  by  which  they 
were  connected  in  a  kind  of  plexus  or  anastomosis.  In  some 
cases  they  were  joined  together  by  broad  expansions  of  con- 
densed  blastema  (something  like  the  webb  in  a  frog's  foot), 
in  which  much  finer  branches  might  be  frequently  seen  in 

"  From  tlieir  appearance  there  is  reason  far  believing  timt  these  funnel- 
sLaped  bodies  arc  rudimentary  nerrc-cc!l»  in  tlie  substaiioe  of  the  heart;  for 
thej  bear  &  striking  reseinbiance  to  the  rudimeiitar;  cells  which  1  found  m 
tlie  interrerCebral  fiaughanf  the  fxtus  (bee  'Phil,  Trans.' for  the  present 
year,  2ud  port),  Some  of  the  fusiform  bodies  belong  to  tlie  tendinous  tissue^ 
Mod  are  of  stronger  outliue  ihan  the  others. 
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of  formation.  Fig.  21  c  lepreBcnts  different  kintls  of 
fibres.  In  the  bundles  which  they  form  they  lie  iti 
such  cl'jse  api>03ition  that  they  appear  to  be  almoat  cemented 
together.  One  of  these  is  represented  at  fig,  21  e.  At  its 
lower  part  the  fibres  have  become  separated.  At  the  aides 
of  Buch  a  bundle  it  was  not  uncommon  to  find  oval  nuclei 
■vtith  processes  which  divide  into  branches,  as  shown  in  the 
figiire.  Sometimes  several  nuclei  appeared  to  be  joined  to- 
gether by  a  condeusation  of  the  intervening  blastema,  iu 
which  at  the  same  time  a  kind  of  plexus  of  fibres^  of  very 
small  but  variable  diameter,  became  developed  (fig.  21  g).  In 
the  heart  the  fibrillae  were  much  more  frequently  resolved 
into  particles  or  sarcoua  elements,  and  therefore  the  appear- 
ances of  transverse  Btri%  were  much  more  common  than  iu 
the  trunk. 

Iu  fcBtuaes  of  one  and  a  half  or  two  inches  iu  length  the  mus- 
cular fibres  of  the  trunk,  which  were  first  developedj  had  in- 
creaaed  considerably  in  diameter ;  but  many  smaller  ones  were 
either  formed  or  in  process  of  formation.  Fig.  33  represents 
several  fibres  in  diflerent  states  of  development,  from  an  arm. 
of  a  Ituman  foetus  about  two  inches  in  length.  Their  increase 
in  diameter  depends,  in  some  placeSj  partly  on  a  certain  in- 
crease iu  the  size  of  the  nuclei  which  they  contain,  but  chiefly 
on  the  deposition  of  new  layers  of  the  substance  or  the  fibrillae 
by  which  they  are  invested,  and  which,  therefore,  extend  the 
'breadth  of  the  original  borders.  In  the  majority  of  instances 
tliese  new  layers  are  deposited  nearly  equally  round  the  a^s, 
bat  in  many  others  they  are  added — ^at  least  for  a  variable 
length— more  thickly  on  one  side,  as  shown  at  «,  fig.  23 ;  so 
that  from  this  cause,  as  well  as  from  the  size  and  relative 
distance  fi-om  each  other  of  the  nuclei,  the  same  fibre  may 
▼ary  in  diameter  at  different  parts  of  its  course.     It  is  flatter 

'  also  in  some  parts,  and  graduaUy  assumes  a  more  cylindrical 
shape  and  uniform  structure  throughout  its  entire  thickness. 

'  "Kuraerous  nuclei  lie  on  its  surface,  along  which  granular 
processes  may  be  frequently  seen  to  extend  from  one  to  the 
other,  as  the  foundatiou  of  new  fibrillae  (see  fig.  22  b).  la  all 
ibe  larger  fibresj  and  in  most  of  those  of  intermediate  size, 
the  Btrise  are  beautifully  marked,  but  have  often  a  different 

I  Aspect  in  different  fibres  and  in  different  parts  of  the  same 
fibre.  On  each  side  of  the  axis  there  ia  commonly  observed 
a  very  remarkable  border  of  transverse  striae,  corresponding 
to  the  plain  lateral  borders,  and  indicating  the  depth  of  the 
fibrillation.  Fig,  22 ff  is  an  exact  representation  of  a  large 
and  strongly  marked  fibre  from  the  same  foetus.  It*  atT\o.\a4 
border,  undei*  a  MuiEcieut  magnifying  power,  ■«&&  eosW^  tc- 

Bolred  into  several  rows  of  sarcous  particles,  ^e  \ii.cfte  xe- 
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presented  at  a,  b,  fig.  20,  in  wWch,  particularly,  in  a^  if  we 
suppose  a  number  of  other  fibriUac  of  the  same  kind  to  be 
deposited  round  the  nucleus  a'  and  its  granular  prolongations, 
ire  should  have  a  general  resemblance  to  the  ftbrc  now  under 
consideration,  in  which  it  was  easy  to  secj  by  changing  the 
focus,  that  the  whole  of  its  upper  surface  consisted  of  fibriUfe 
similar  to  those  at  its  sides.  When  the  granular  axis  has 
disappeared,  and  the  fibre  throughout  ia  composed  of  fibrillae, 
and  18  therefore  of  uniform  structure,  the  lateral  bauds,  as 
bands,  of  course,  disappear;  while  the  nuclei,  in  many  in- 
8tancc3,  reach  the  surface,  in  consequence  of  the  unequal 
deposition  of  material  around  thera.  In  other  cases,  how- 
ever, the  nuclei  have  seemed  to  disappear  by  breaking  up 
into  granules;  but  I  am  not  sure  that  this  is  a  natural  histo- 
logical change.  lu  the  embryo  of  the  fowl,  when  the  fibres  are 
changing  from  the  condition  represented  at  a,  fig.  12,  to  that  at 
a,  fig.  13  (Pl.  XI) — -that  is,  when  the  axis  ia  disappearing,  and 
the  fibre  ia  becoming  a  compact  bundle  of  fibrillse — the  nuclei 
I  seemed  as  if  they  were  escaping  to  the  surface  between  the  fl 
fibrillffi,  as  it  were,  by  pressure,  for  many  of  them  %vere  partly  ™ 
between  and  partly  without  the  tibrillje.  I  have  not  wit- 
nessed the  same  appearances  in  mammalia,  nor  have  I  seen. 
the  same  reed-like  structure  of  the  fibres  as  is  represented  at 
a,  fig,  13,  where  the  nuclei  seem  as  if  they  were  compressed 
by  the  lateral  bands  stretched  over  them  at  intervals. 

Up  to  the  time  of  birth  nothing  of  importance  remains  to 
be  observed.  Fig.  23,  PI.  I,  represents  three  muscular  fibrea 
fifom  the  leg  of  a  human  foetus  of  three  and  a  half  months; 
one  of  them  is  left  blank.  _■ 


Such  are  the  results  of  my  own  observations  on  the  de\T- 
lopment  of  striated  muscular  fibre.     Let  ua  now  consider 
how  far  they  agree  with  the  theories  and  observations  of  pre- 
vious inquirers.  _ 
It  is  well  known  that,  according  to  Schwann,  every  musofl 
cular  fibre  is  at   first  developed  from  round  nuclear  cells, 
^  which  arrange  themselves  in  linear  series  and  coalesce  at 
J  their  points  of  contact.     The  septa  by  which  they  are  scpa- 
I  rated  then  become  absorbed,  so  that  there  results  a  hollow 
^cylinder,— the  secondarj'  cell  of  muscle,  within  which   thefl 
nuclei  of  the  originsd  cells  are  contained,  generally  lying" 
near  together  on  its  wall.* 

In  1849-50  Lebcrt  published  some  investigations  on  the 
development  of  the  same  tissue  in  vertebrate  auimals,t 
opposing  at  the  same  time  the  theory  of  Schwann.     Speak- 

•  '  MjcTOScopical  Rcsearclies,'  &c,,  p,  141, 
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of  the   origin  of   the  muscular  cylinders,   he   says — 

J'avoue  que  la  theorie  celiulaire  ne  me  rend  pas  bien 
oorapte  de  leur  premiere  fonuation,  et  je  u'ai  pas  pu  con- 
finuir  leur  mode  de  dcveloppement  par  align emeut  et  fusion 
de  globules,  mode  indlqn^  par  ptusieurs  pbysfologistes  dis- 
tingu^."*  According  to  hinij  the  first  traces  of  the  muB- 
cular  fibres  make  their  appearance  as  fugiform,  somewhat 
oval,  cylindrical,  or  irregular  corpuscles  or  cells,  which  he 
calls  the  myogenic  bodies,  and  in  which  certain  iiidicatiouB 
of  longitudinal  striae  are  already  observable;  (" corpxiscules 
fiifiiformes,  ovoidcs  ou  irreguliers i'-*  "corps  ou  cellules  myo- 
geniques ;"  "  eapeces  de  longuea  cellules  irrcguliers") .  He 
confesses,  however,  that  he  was  unable,  by  direct  observa- 
tious,  to  determine  the  mode  of  origin  of  these  bodies — 
"  daus  I'oiseau,  comme  dana  lea  autrcs  Axrtebrcs,  la  premiere 
origine  des  cylindres  rausculaires  nc  peut  pas  encore  Strc 
pr^cisce  par  Fobservatiou  directe."t  It  seemed  to  him  that 
they  were  formed  by  a  coalescence  of  all  sorts  of  pieces,  and 
that  the  nuclei  within  them  were  oiUy  accidentally  inelosed.J 

It  is  evident  that  the  "  corpa  ou  cellulea  myogeniques"  of 
Lebert  correspond  to  the  bodies  which  I  have  described  and 
represented  as  appearing  in  the  chick  between  the  sixth  and 
lerenth  day  of  incubation  (see  PI.  XI,  fig.  9,  r,  d,  e,f)',  but  of 
their  mode  of  origin,  as  already  shown,  he  was  unacquainted. 
Neither  does  he  make  any  mention  of  the  smaller  fibres  which 
Are  formed  at  an  earlier  period,  as  I  have  already  described. 

In  185 1  a  paper,  by  Mr.  Savory,  of  London,  "  On  the 
Development  of  Striated  Muscular  Fibre  in  Mammalia," 
was  read  before  the  Royal  Society,  and  in  1855  was  pub- 
lished in  Part  11  of  the  '  Phil.  Transactions.'  The  results  of 
these  investigations  are  completely  at  variance  with  the  cell 
theory  of  Schwann.  The  foUowiug  is  a  brief  statement  of 
the  principal  facts  connected  with  the  plan  of  development. 

The  first  stage  consists  of  the  aggreyation  and  adhesion  of 
the  free  cytoblasta  or  nuclei  into  clusters,  and  their  invest- 
ment by  blastema  to  form  elongated  masses,  which  are  irre- 
gularly cylindrical  or  somewhat  flattened.  The  nuclei  thus 
aggregated  next  fall  into  a  single  row,  while  the  surrounding 
substance  at  the  same  time  grows  more  transparent,  and  Is 
armnged  in  the  form  of  two  bands,  which  border  the  fibre, 
and  increase  in  thickness  by  the  addition  of  fresh  blastema  to 
their  external  surface.  The  fibres  next  begin  to  lengthen, 
while  their  nuclei  part  from  each  other,  and  as  the  distances 

•  •  Aiiiijil.  Uos  Sciences  n.it.,'  ISIO,  p.  363. 
+  Ibid. 

$  Ibid.,  p.  m. 
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between  the  kttcr  increase  the  bands  which  eeparated  them 
fall  in  and  coalesce,  so  that  the  diameters  of  the  fibres 
decrease.  Soon  after  the  nuclei  have  separated  some  of 
them  begin  to  decay  by  breaking  up  into  irregular  cluBters  of 
granules,  which  theraaelvea  sooa  isappear.  At  this  period 
the  striae  first  become  visible  within  the  margin  of  the  fibre, 
and  then  pass  gradually  towards  the  centre.  The  fibres  now 
begin  to  increase  in  size  by  means  of  the  surrounding  cyto- 
blastg.  These  become  attached  to  their  exterior,  and  invested 
by  blastema,  which  generally  forms  a  continuous  layer  be- 
tween them.  The  nuclei  subsequently  sink  into  the  sub- 
Btance  of  the  fibre,  and  an  ilUdcfined  elevation,  which  soon 
diaappearSj  is  all  that  remains. 

Now,  while  this  account  and  that  wliich  I  have  given  as  the 
result  of  my  own  investigutions  differ  from  each  other  in 
many  particular  points,  they  etiU  very  nearly  coincide  in 
regard  to  the  general  principle  or  plan  upon  which  the  fibres 
originate  in  the  blastema.  In  the  first  stage  of  their  forma- 
tion, however,  the  nuclei  are  far  from  being  always  aggre- 
gated in  clusters,  or  even  in  contact  with  each  other  in  linear 
series,  ob  may  be  seen  in  birds,  mammalia,  and  especially  in 
man,  in  whom  such  an  arrangement  never  occurs  {figs.  4, 
5,  14,  and  18) ;  and  even  when  they  are  in  contact  or  overlay 
each  other  their  adhesion  always  takes  place  by  means  of  a 
certain  quantity  of  blastema,  as  at  c,  figs.  5,  G,  and  14. 
When  they  are  at  some  distance  from  each  other,  the  blas-> 
teraa  which  cements  them  in  a  larger  or  smaller  quantity  ia 
more  or  less  enclosed  as  an  axis  by  the  condensed  substance  ■ 
of  the  lateral  bands,  and  contributes  to  the  extension  of  these  ■ 
bands  or  to  the  formation  of  separate  fibrjllffi  around  the  rest 
of  the  fibre,  which,  however,  inereaics  in  diameter  by  the 
deposition  of  fre«h  material  on  its  enrface  (fig.  4  a,  b,  c; 
fig.  6  o,  b,  d.)  In  many  instances,  particularly  in  the 
yoimger  fibres,  the  nuclei  are  crowded  together  in  close  con- 
tact, as  represented  by  Savory,  and  sometimes  they  overlap 
each  other,  as  represented  at  c,  fig.  5.  When  several  of  them  m 
are  compressed  closely  together  they  frequently  seem  us  if  fl 
they  were  undergoing  a  process  of  division,  and  such  a  pro- 
cess docs  actually  take  place  in  many  instances  within  tho 
fibreSj  where  tjie  nuclei  frequently  occur  in  pairs  or  in.  rows 
of  three  or  four. 

My  observations  on  the  first  stage  of  development  of  mus- 
cular fibre  in  the  hvman  foetus,  with  many  of  the  drawings,  wei-e 
made  at  the  begianing  of  the  present  year  (1861),  Those  in 
the  chick  I  made  in  the  following  June  and  July ;  wid  while 
occupied  with  the  same  subject  in  mammalia  during  the 
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moDth  of  October,  my  attention  was  directed  to  a  recent 
paper  on  tlie  development  of  atriated  muscular  fibre  by 
Deiters,  of  Bonn.*  This  author's  observatioua  were  made  on 
tJie  tiaaue  formed  during  regeneration  of  the  tail  of  the  tad- 
Ic.     The  cx)nelusion8  at  which  he  arrives  are  as  follows : 

1.  Striated  muscular  fibre  results  from  the  tranaforma- 
tioa  of  &  structure  belonging  to  the  claaa  of  connective 
tiasnes. 

2.  This  transformation  proceeds  directly  from  the  con- 
etive-tissue-cells,  which,  however,  preserve  their  spindle 
*  stellate  shapes. 

3.  The  essential  nature  of  the  process  couaists  in  this — 
that  the  cells  deposit  the  striated  substance  on  their  outer 
cell-wallj  80  that  it  possesses  the  relation  of  an  intercellular 
subetauce. 

4.  This  substance  Ebo-n-s,  itself  at  fir&t  in  the  form  of  a 
omple,  long,  smooth,  and  frequently  transversely  striated 
bsnd  or  border  of  condensed  material  (Verdicknng^aum), 
which  corresponds  to  our  librilla,  and  increasea  by  the  con- 
tinual deposition  of  new  layers  on  its  outside. 

5.  The  deposition  takes  place  mostly  on  one  side,  but  may 
occur  on  other  sides. 

6.  During  this  process  the  cells  multiply  by  a  considerable 
se  in  the  number  of  the  nuclei.     At  the  same  time 

striated  border  increases  in  length,  and  may  extend  very 
beyond  the  cell. 
The  cells  do  not  lie  immediately  behind  one  another, 
but  either    aide   by   side   or  obliquely  behind  each  other, 
somewhat  in  the  fashion  of  tiles. 

8,  The  formatirc  cells  are  connected  with  the  connective- 
tissue-celU  of  the  tendons. 

U.  The  sarcolerama  is  the  last  product  of  the  developed 
primitive  bundles;  it  is  not  cell-raembrane. 

From  some  of  these  statements  it  is  obviotis  that,  as  ■ 
regards  the  manner  in  which  the  muscular  fibres  first  make 
their  appenrancc  in  the  bJastenia,  there  is  a  general  coinci- 
dence of  this  author's  views  with  those  put  forth  by  Savorj', 
a»  well  as  with  ray  own.  The  cliicf  points  of  difference  are 
the  following : — Ist,  That  although,  according;  to  Dciters, 
the  muBcidar  fibres  are  not  formed  directly  by  the  coalesced 
tubttaitct  of  nucleated  cells,  as  maintained  by  Schwann  and 
otbera,  yet  that  nucleated  ce!ls  are  the  real  agents  in  their 
development.     2nd.  That  these  **  formative  cells"   are  not 


•  'Bcitrsg  ziir  Histologic  Att  quergestrdften  Muskdn,'  "^on  T)i.  OVVa 
DcilCTa.    Reichcrt'j  ts.  Da  Boia-JJfljiBond's  'ArcMv,'  "kLdt  iivtxnd  v{. 


ultimatelv  iticlosed  by  the  striated  substance  to  which  they 
give  origin. 

"With  respect  to  the  first  of  these  statetnentSj  the  questioa 
to  be  decided  is,  whether  these  formative  bodies  are  to  ba 
regarded  as  true  nucleated  cells.  In  the  regenerate  tissue  of 
the  tadpole,  according  to  Deiters,  they  are  real  celk,  possess- 
ing distinct  envelopes.  Now,  although  in  this  partictdai 
case  I  am  not  prepared  to  offer  any  opinion  from  direct 
observation,  since  the  season  had  ab-eady  passed  for  making 
the  necessary  examination  before  tlie  publication  of  tlie 
Deiters'  paper,  yet  I  think  I  may  safely  assert  that  in 
maOj  mammalia,  and  birds,  the  granular  substance  surround- 
ing the  nuclei,  and  concerned  in  the  development  of  the 
muscular  fibres,  have  no  envelope  or  ceU-tvall  in  the  proper 
sense  of  the  word,  and  that  those  bodies  arc  not  entitled  to 
be  considered  as  nucleated  celh*^  It  is  tnie,  as  I  have  already 
shown,  that  the  granular  substance  sometimes  assumes  the 
form  of  a  fusiform  cell ;  but,  if  the  process  of  development 
be  examined  in  very  young  embryos,  the  tapering  or  conical 
prolongations  of  the  nucleus  may  be  obsei'ved  iu  different 
stages  of  formation,  and  to  consist  frequently,  at  first,  of 
delicate  streaks  of  the  finely  granular  blastema.  But  it 
very  commonly  happens,  as  I  have  also  shown,  that  the 
intervening  blastema  cements  the  nuclei  together,  without 
forming  a  separate  mass  around  each.  In  other  instances,  as 
represented  at  e,  fig.  11,  in  the  chick,  and  at  m,  fig.  ]  4  (PL  XI), 
in  the  pig,  a  fibre  originates  in  the  blastema,  between  series 
of  nuclei,  at  some  distance  asunder,  which  are  each  con- 
nected with  the  fibre  by  a  more  or  less  globular,  oval,  or 
fusiform  mass.  Fig.  14,  hke  the  others,  ia  an  exact  repre- 
sentation of  a  fibre  from  the  dorsal  muscles  of  a  festal  pig  of 
not  quite  an  inch  in  length.  The  granular  blastema  on  the 
left  border  of  the  middle  nucleus  had  not  yet  actually 
assumed  the  appearance  of  a  fibre.  The  free  edges  of  these 
delicate  and  variously  shaped  masses  of  blastema  arc  at  first 
frequently  uneven,  ragged,  or,  at  least,  not  sharply  defined, 
and  contrast  strongly  with  the  very  distinct  and  well-defined 
wall  of  the  nucleus  itself.  But  when  a  fine  fibre  or  lateral 
band  has  formed  along  each  side  of  one  of  the  masses 
surrounding  the  nucleus,  and  has  joined  its  fellow  at  both 
ends  (as  at  the  lower  part  of  m,  fig.  l^j  the  upper  part 
of  e,  fig.   11,  and  elsewhere),  this  investing  substance  has 

*  It  13  necessary  to  state  that  an  abstract  of  my  present  communication 
was  received  by  tbe  Royal  Society  of  London,  on  November  21, 1S61  •  read 
Janubry  16, 1862 ;  and  pablisbed  in  No.  48,  vol.  xi,  of  tbc  '  Proceecfings  of 
the  Royal  Siciefy.' 
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frequently  the  appearauce  of  a  cdl-wall,  bo  that  the  body 
might  be  taken  for  a  true  nucleatetl  cell,  giving  ongin  to  a 
process  or  fibre.  Such  would  be  the  case  at  /and  ff,  fig,  14, 
if  tbe  lateral  band  were  a  little  finer,  and  were  joined  at 
each  ead  of  the  mass  by  aoother  from  the  opposite  side.  I 
hare  examined  such  a  multitude  of  specimens  from  embryos 
of  all  ages,  with  so  much  care,  that  I  can  scarcely  see  how 
any  tmbiassed  and  candid  inquirer,  who  has  devoted  the 
6ame  attention  to  the  subject,  can  arrive  at  any  other  conclu- 
sion  tlian  the  one  I  have  just  drawn. 

In  the  opinion  of  Deitera,  the  muscular  fibre  and  striated 
miiss  is  to  be  considered  in  the  light  of  an  intercellular  sub- 
stance, secreted  by  the  so-called  nucleated  cells.  TiVlicthcr  it 
be  a  product  of  secretion  or  not,  I  leave  out  of  the  questiou ; 
but  supposing  these  bodies  to  be  true  nucleated  cells,  with  cell- 
walls,  it  is  quite  certain  that  their  separate  existence,  as  such, 
is  far  from  being  a  necessary  condition  for  the  development 
(secretion)  of  the  muscular  fibres;  for  by  the  descriptions 
and  figures  of  Dieters  biraself,  it  is  shown  that  several  of 
these  cells  frequently  coalesce  to  form  either  a  continuous 
band  or  tubcj — in  which  the  nuclei  are  disposed  in  linear 
series, — or  an  irregular  mass,  in  which  they  lie  without  any 
order,  so  that  in  these  cases  the  process  of  secretion  would 
be  carried  on,  not  by  separate  cells,  but  by  tubes,  bands,  or 
irregular  masses  formed  by  the  coalescence  of  cells.  However, 
there  is  little  doubt  that  the  muscular  substance  is  the  result 
of  some  process  carried  on  by  the  nuclei  themselves,  Now,  ac- 
cording to  my  own  opportunities  of  observation,  the  organic 
muscular-fibre-cell  is  developed  on  the  same  plan  as  the 
ttriaied  fibre  in  its  first  stage,  viz.,  by  the  formation  of  sar- 
cons  substance  around  a  nucleus  encrusted  with  blastema ; 
«o  that  the  latter  kind  of  fibre,  instead  of  being  the  prodnct  of 
a  nucleated  cell,  would  appear  to  be  itself  a  kind  of  cell- 
formation,  which  at  first  finds  its  prototype  in  the  organic 
muscular' fibre-cell,  and  in  which  the  investing  sarcous  sub- 
stance represents  the  cell-u'aW, 
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It  has  often  occurred  to  my  mind  that  the  objects  by 
which  we  are  almost  invariably  surrounded  are  not  un£re- 
quently  those  with  whose  characters  and  history  we  are  least 
acquainted.  How  many  are  there  who,  though  ou  terms  of 
intimacy  with  the  utmost  minutiae  of  some  arabesque,  or 
specimen  of  raediseval  oniamentatiouj  can  accurately  depict 
from  memory  alone  the  pattern  of  a  well-known  carpet  or 
the  design  of  a  dramng-room's  tapestry  ?  If  so  common- 
place a  comparison  be  not  inadequate  to  the  subject,  I  beg  to 
offer  it  aa  one  of  the  circumstances  which  instigated  the  re- 
searches, upon  which  the  results  stated  in  the  foUowing  pages  ^ 
have  been  based.  H 

The  variety  of  L.  maximus  selected  for  dissection  has  been 
in  moat  instances  the  dark  one,  ivith  occasional  cianiinations 
of  the  mottled  specimens ;  the  chief  morphological  distinc- 
tion between  the  two,  being  the  possession  by  the  latter  of  a 
distinct  shelly  the  material  of  which  in  the  former  is  usually 
found  in    a   condition  of  disintegration,  mingled  with   the 
mucous  exudation  of  the  sac  in  which  it  is  contained.     "We 
find,   according  to  the   philosophic  investigations  of  Prof. 
Huxley,*  that  the  slug,  like  other  pulmonata,  develops  in  the 
embryonic  state,  an  abdomeu  or  mass  of  tissue  anterior  to  the 
anal  aperture,  in  this  way  causing  the  intestiue  to  bend,  with 
its  concavity  facing  the  nervous  region  of  the  body,  and  hence 
it  comes  under  the  category  of  molluscs,  exhibiting  a  "  neural    ^m 
flexure  "  of  the  archetype  of  this  naturalist. f     The  arrange-    H 
ment  of  the  organs  included  in  the  economy  of  gasteropodous 
creatures  is  generally  stated  to  partake  of  irregularities,  to        , 
be  devoid  of  co-ordmation,  and  to  be  asymmetrical,    I  cannot    fl 
say  that  I  have  been  forcibly  impressed  by  the  truth  of  tlieae    V 
dogmas,  for  to  rae,  a  very  decided  sjTnmetiy  is  apparent,  and 
that  too,  in  many  instances,  of  the  bilateral  type.     Thus,  in 
the  nervous,  the  circulatory,  and  the  special  sense  systems. 


•  "  Ou  the  Morpliolog-y  of  tJlC  Genlmloiis  Molluaea,  as  illustrated  itj  the 
Anatomy  of  certniQ  Heleropoda  and  Plerqrioda  collected  darLnsf  tbe  Voyage 
of  H.il,S.  'Hallleanake.'     By  T.  H,  Huxlcj,  P.R.S."    '  PliUosophical 


TntnBactionB,"  ISSS. 

■|-  Some  difficulty  is  at  first  exjrerienced  in  eudeavoiuing  to  realise  this 
cliauge,  but  the  autlior's  explanation  (vide  note,  p.  61,  of  memoir  refe.rreJ 
to)  renders  tLe  matter  most  explicit 
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we  find  the  constituent  organs  etjnaUy  divided  between  the 
two  sides  of  the  body,  and  there  are  two  salivarj'  glands  and 
two  principal  diriaions  of  the  liver,  oue  of  each  lying  oa  either 
side  of  the  median  line.  The  lungs  we  may  also,  to  some 
extent,  distribute  with  reference  to  a  central  plane;  and^  finally^ 
there  renaain  but  the  generative  and  digestive  apparatuses^ 
irhichj  though  seemingly  aberrant,  we  are  not  warranted  in 
concluding  to  be  asymmetrical  till  better  acquainted  with  their 
phases  of  development.  In  a  rude  way  we  may  look  on  thia 
animal  as  a  tough,  elongated  pouch,  containing  viscera,  and 
having  attached  to  its  dorsal  surface,  on  its  anterior  third,  a 
convea:  and  in  some  measure  pyramidal  cap,  which  ia  com- 
posed of  the  so-called  raantle  -,  this,  in  vertical  section,  is 
dome-shaped,  and  is  a  perfectly  closed  cavity,  in  which  ia 
placed  the  loose  mass  of  calcareous  particles  of  the  shell ; 
below,  it  is  limited  by  a  delicate,  transparent  membrane,  which 
lief  tipon  the  heart  and  pericardial  gland,  and  appears  by  a 
process  of  splitting  to  pass  beneath  these  latter  also,  in  this 
manner  completely  separating  them  from  the  great  visceral 
chamber  sahjacent  (see  PI.  II),  I  propose  to  treat  of  the 
anatomy  of  Limax  after  the  following  scheme ; 

1.  Tegumentary  system.  5.  Circulatory  system. 

2.  Muscular  aystcm.        G.  Nervous  system. 

3.  Digestive  system.         7.  Special  sense  and  glandayatem. 

4.  Betpiratory  system.     8.  Keproductive  system. 

hiiegument. — The  skin  system  is  of  the  musculo-cutaneous 
hrpe,  aitd  may  be  said  to  consist  of  three  coats,  an  outer  or 
ierraoid,  a  middle  or  muscular,  and  an  internal  or  fibro-vae- 
cnUur,  and  calcareous.  The  first  resolves  itself  into  two  layers, 
a  more  external  stratum,  which  is  transpEU'cat,  and,  so  far  as  I 
oould  observe,  stmcturcles!*,  and  in  some  instances  detachable, 
and  within  this  a  bed  of  fusiform  endoplasts,  imbedded  in  a  clear 
matrix,  and  which  assume  the  fibrous  appearance  of  connec- 
tive tissue  as  they  approach  the  next  coat,  from  which  they 
are  inseparable.  The  muscular  or  central  lamina  is  also  com- 
posed of  two  layers  of  tibres,  the  most  external  being  longi- 
tudinal, and  those  witliin  them  transverse,  yet  the  line  of 
distinction  cannot  be  clearly  drawn,  for  as  you  advance 
inwards  you  find  the  outer  fibres  gradually  losing  the  longi- 
tudinal and  by  assuming  an  oblique  position,  in  this  way 
passing  almost  insensibly  into  the  truly  transverse  ones;  the 
fibres,  at  best,  are  indistinct,  and  are  composed  of  elongate 
cndoplasts.  The  inner  coat  consists  of  meshes  of  connec- 
tive tissue,  tunneled  for  the  conveyance  of  tlie  venous  blood, 
and  imprcguated  witli  round,  granular  particks  ot  CM\wiia,\a 


of  Hme,  wHch  give  that  portion  lining  the  visceral  cbamber 
a  pure,  white,  luatroua  aspect,     I  have  not  entered  into  th& 

fthell  que&tion  in  these  pftgesj  because  the  shell  in  its  mature 
form  18  more  or  less  structurelessj  and  its  homologies  can  only 
be  arrived  at  by  an  appeal  to   development,  the  study  or 
•which  in  this  animal  I  have  not  devoted  sufficient  atten- 
tion to* 

Muscular  jS^s/cffi.— The  miiBclea  in  this  animal  are  not 
numerons,  as,  indeed,  they  are  not  in  any  moUuskj  and  may 
be  conveniently  groiiped  under  two  heads — those  blended 
with  the  integument,  and  those  distinct.  The  former  I  have 
already  described.  The  isolated  muscles  are  very  few  in 
number,  and  embrace  those  of  the  tentacula,  and  the  retractors 
of  the  head.  In  both  cases  they  are  flattened  bands,  of  a 
glistening,  semi-transparent  appearance,  and  are  made  up  of 
long,  fusSbrm  endoplaats,  with  dark  nuclei,  and  surrounded  by 
a  clear  periplast.  The  retractor  of  the  head  is  a  long,  tough,  flat 
band,  which  arises  from  the  integument  of  the  right  side, 
about  the  middle  of  the  antero-poeterior  plane,  and,  pansiug 
beneath  the  viscera  reaches  the  nervous  collar  of  the  gullet; 
here  it  comes  through  the  circlet  of  nerves  and  beneath  the 
oesophagus,  and  on  approaching  the  head  bifurcates,  the 
two  filaments  thus  produced  being  inserted  into  the  musculo- 
fibrous  tissue  of  the  head,  with  which  they  become  continuous. 
The  tentacular  are  much  more  complex  in  mode  of  arrange- 
ment, and  are  three  in  nnmbcr  for  each  side  of  the  body. 
These  three  are  united  in  such  a  manner  as  to  give  rise  to  a 
more  or  less  perfect  equilateral  triaugle,  whose  base  lies  in 
the  longitudinal  plane,  with  the  apex  pointing  lateraDy  and  a 
little  upwards ;  the  posterior  extremity  of  the  base  is  eon- 
tinuous  with  the  dense  skin  of  the  foot,  to  which  it  is  attached, 
and  the  anterior  side  is  prolonged  and  blended  witli  the  tissue 
of  the  foot  in  the  median  line  and  just  below  the  mouth. 
From  the  apex  of  the  triangle  springs  the  superior  tentacle, 
and  from  the  muaele  conetitutiug  the  base  arises  the  inferior 
one  J  hence,  if  the  basal  cord  contracts,  the  superior  tentacle 
will  be  drawn  in;  if  the  posterior  side  of  the  triangle  is 
shortened,  the  inferior  tentacle  will  be  brought  in ;  and  should 
the  anterior  band  be  stimulated,  it  will  tend  more  or  less  by 
its  contractiou,  to  place  both  tentacula  in  a  position  to  allow 
of  eversion  by  the  usual  means.  A  glance  at  the  semi- 
schematic  figure  on  PI,  11  will  suffice  to  make  these  remarks 
intelligible. 

*  For  KD  adtm'rnbie  memoir  on  this  subject,  consult  "Beitiige  sur  Ent- 
wickeluiigssBscliichtc  dcr  Land-Gnstcropodeii,"  by  Carl  Gpgrnbnur,  in 
Sbhold  uiid  Kolliter's  '  Zcitadirin,*  ic,  fgr  1852. 
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TTtt  Digestive  St/stem,  with  the  appendages  which  appertain 
to  it,  forms  the  bn!k  of  the  slug's  visceraj  and  in  treating  of 
it  we  have  to  siwak  of  llie  following  parts : — head,  salivary 
glands,  gullet  or  pro-stomachj  stomach,  liver,  and  intestine. 
The  head  is  the  most  anterior  portion  of  the  body,  and  when 
deprived  of  the  tentacula  and  integument  which  cover  it 
appears  as  a  solid,  glistening,  white  structurCj  of  a  more  or 
less  spherical  form,  viewed  from  above,  in  profile  seeming 
oval,  the  large  end  behind,  and  having,  projecting  from  its 
poaterior  inferior  border,  a  small,  whitish,  semi-transparent 
papilla.  On  its  two  sides,  above,  are  seen  the  superior  ten- 
tacles, and  beside  and  beneath,  vaJious  branches  from  the 
cephalic  or  supra-oesophageal  ganglia;  moreover,  the  two 
mo&t  anterior  ganglionic  masses  are  strongly  united  to  its 
external  lateral  surfaces,  and  their  branches  wind  around  it 
M  before  described.  It  is  about  |  inch  long  in  an  antero- 
posterior direction,  and  measures  -^  inch  transversely.  In- 
teriorly it  is  hollow,  has  in  front  an  aperture — the  mouth 
— and  receives  at  the  most  superior  border  of  ita  pos- 
terior surface  the  commencement  of  the  gullet;  its  cavity 
resolves  itself  distinctly  into  two  ^- the  upper  or  true 
mouth,  and  the  lower  or  pharynx — which  must  be  described 
separately. 

The  mouth  lies  superiorly,  and  has  its  position  indicated 
by  the  conception  of  a  right  line  uniting  oral  orifice  and 
gnllet,  and  which  is  horizontal ;  the  outer  opening  is  provided 
below  with  a  fleshy  lip  {a  modification  of  the  general  integu- 
ment), which  is  partially  divided  by  vertical  slips  into  squarish 
tegmenta,  and  plays  the  part  of  an  inferior  jaw.  Above,  the 
lip  is  absent,  its  place  being  taken  by  a  very  distinct  and 
Tect  maxilla.  This  is  a  homy  or  ehitinous  structure, 
t  J-  inch  wide  and  ■},  inch  long,  which  is  soldered  to  the 
palate;  it  is  of  a  brownish  colour,  and  of  a  somewhat  tii- 
angular  outline,  the  base  in  front  notclied,  and  bent  down- 
wards  at  right  angles  to  the  rest,  thus  performing  the 
office  of  teeth ;  the  apex  pointing  to  the  msopbagus,  and  the 
whole  non-deutal  surface  constituting,  as  it  were,  a  second 
palate ;  behind,  and  close  to  ita  junction  with  the  gTiUet,  are 
seated  the  openings  of  the  salivary  glands. 

The  pharynx  or  inferior  cavity  is  a  kind  of  pocket  or  diver- 
ticulum, which  I  can  compare  only  to  an  inverted  and  bi- 
sected hollow  cone,  fiat  behind  and  angular  in  front;  it  is 
lined  with  a  roughened  membrane,  and  has,  pointing  from 
it  downwards  and  backwards  into  the  visceral  cavity,  the 
papillary  process  above  alluded  to,  which  organ  can,  by  an 
eversioQ,  be  brought  (orwstrda  so  as  to  lie  obWqady  \u  ^^& 
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pharyngeal  sac.  The  rougheued  membrane  with  which  the 
pbarynx  and  tongue  (for  so  the  papillary  organ  must  h& 
termed)  are  covered,  when  seen  undci'  the  microacope,  is  a. 
very  pretty  object.  It  is  covered  by  a  multitude  of  closely 
set  spines  of  a  calcareous  nature,  aixanged  in  linear  order,  side 
by  side,  the  lines  being  placed  one  behind  the  other;  each 
spine  consists  of  a  central  portion  or  body,  which  is  elliptica}^ 
and  an  exquisitely  slender  curved  booklet  springing  from  this 
latter  3  the  points  of  the  booklets  all  project  backwards,  and 
the  spines  are  placed  one  behind  the  other,  and  not  alternately, 
with  an  exceedingly  small,  rounded  process  rising  from  the 
membrane  between  every  pair.  The  functions  of  the  head 
are  two,  those  of  prehension  and  mastication,  deglutition 
being  achieved  through  the  contractions  of  the  gullet.  Now, 
the  first,  as  I  take  it,  is  performed  by  the  jaw  and  lips,  which, 
grasping  the  leaf  or  other  portion  of  vegetable  matter,  bring 
it  within  reach  of  the  pharynx  ;  arrived  here,  it  is  acted  on 
by  the  salivary  fluid  which  has  been  thrown  into  the  pha« 
ryngeal  bag,  then  by  a  series  of  compound  movements  of  the 
tongue  it  ia  submitted  to  a  rasping  process  between  the 
booklets  of  this  latter  and  those  of  the  pharynx,  and  eventu- 
ally, having  been  reduced  to  a  state  of  very  fine  division,  it 
is  tilted  backwards  by  the  tongue,  atid  being  now  within  the 
grasp  of  the  oesophagus  is  gi-adually  carried  onward  to  the 
stomach.  The  head  is  principally  composed  of  connective 
I  tissue,  but  about  the  oral  orifice  on  the  inferior  border,  a  con- 
siderable band  of  nucleated,  unstriped  fibres  may  be  observed  j 
s  few  fibres  of  a  similar  description  are  mingled  with  the 
layers  of  connective  web,  and  the  tongue  [beneath  the  spinous 
coat]  ia  almost  entirely  muscular. 

The  salivary  glands  are  two  in  number,  extremely  delicate 
in  teiture,  and  of  a  pale-white  colour ;  they  lie  on  either  side 
of  the  oesophagus,  in  the  respiratory  region,  being  covered  by 
the  heart  and  pericardial  gland,  and  resting  in  part  upon  the 
great  aupra-cesophageal  ganglia ;  they  arc  bound  to  the  gullet 
by  numerous  arterial  branches  common  to  both,  and  are 
flattened  and  leaf-like  in  appearance.  Each  gland  has  a 
length  of  -f  inch,  from  side  to  side  measures  about  ^  inch,  and 
pours  its  secretion  into  the  mouth  by  a  long  and  narrow  duct, 
which  passes  anteriorly  from  the  gland,  beneath  the  great 
ganglia,  to  the  orifice  of  the  gullet  JDjraediately  above  the 
pharynx,  and  in  which  I,  less  fortunate  than  Muller,  have 
not  detected  ciliated  epithelium.  Iq  general  structure  these 
glands  are  loose,  and  are  made  up  of  a  number  of  minuta 
lobules,  arranged  in  clusters  upon  the  terminal  ramifications 
of  tlie  ducts.    Microscopically,  each  lobiUe  is  of  an  oval  shape^ 
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Med  ynth.  transparent  fluid|  and  cotirauia^ioBubig  in  this 
latter,  many  well-marked  circular  endopJasts,  with  nuclei 
iti  their  interiors,  and  has  attached  to  its  inner  edge  a  deli- 
cate twig  from  the  excretory  duct  (PI.  II,  fig.  3). 

The  gullet  ie  a  canal,  at  first  narrow  aa  it  leaves  the  mouthy 
but  having  passed  the  nen^ous  collar  it  widens  so  as  to  re- 
semble a  fuuuel,  and  its  walls  become  more  dense  and  mus- 
cular; it  is  usually  of  a  dark-brown  eolourj  this  being  for  the 
most  part  owing  to  a  quantity  of  bile,  which  it  nearly  alwaya 
coutains,  and  which  rendere  it  not  unlikely  that  much  of  the 
true  digestive  process  is  gone  through  here.  Like  the  other 
division  of  the  alimentary  canal,  the  cesophagus  exhibits  the 
tendency  to  curve  spirally  in  its  passage  from  head  to 
litomach,  and  though  prior  to  its  passage  through  the  second 
nervous  circle  it  is  horizontally  situate  in  the  median  line, 
yet,  between  this  and  the  stomachal  sac,  it  turns  to  the  left 
imd  downwards,  and  again  bending  to  the  right  in  the  central 
axis  and,  equidistant  from  the  head  and  caudal  extreme  of 
body,  it  terminates  in  the  stomach.  It  is  related  above  to 
the  heart,  pericardial  gland,  lung-sac,  nervons  masses,  ante- 
rior lobe  of  liver,  and  large  and  small  intestines,  the  rectum 
just  passing  over  it  between  the  head  and  ganglionic  centre; 
it  rests  upon  the  foot  (having  the  pedal  gland  below  it)  and 
inferior  nervous  masses ;  is  bounded  on  the  right  by  the  ante- 
rior portion  of  the  reproductive  organs,  on  the  left  by  a  fold 
of  tne  large  intestine,  and  on  both  sides  by  the  teutacula 
and  their  muscular  apparatus.  It  is  little  more  thaa  two 
inches  in  length,  has  a  caUbre  of  i  inch  at  the  cardiac  oriRce 
of  the  stomach,  vkd  measures  diametrically  -^  inch  as  it 
leaves  the  mouth.  Histologically,  the  oesophagus  is  identical 
with  the  other  dirisious  of  the  alimentary  canal  except  the 
stomach,  and  therefore  the  sketch  of  its  microscopic  anatomy 
will  suffice  for  all,  except  the  latter.  Two  coats  enter  into 
its  composition,  a  fibro-muscular  and  pseudo-mucous,  neither 
of  which,  however,  can  be  detached  without  injury  to  the 
other.  The  first,  most  external,  or  visceral  layer,  when  ex- 
amined under  a  low  power,  presents  to  the  eye  a  collection  of 
raoBCul&r  and  connective  tissue  iibres,  nerves,  and  blood- 
vessels, mingled  beterogeneoualy  together ;  but  if  the  larger 
branches  of  the  latter  be  carefully  tensed  out,  and  a  small 
section  submitted  to  a  much  higher  power,  it  is  then  seen 
that  the  outer  coating  is  composed  of  two  distinct  strata  of 
nucleated,  non-striated,  muscular  fibres,  crossing  each  other 
pretty  nearly  at  right  angles,  and,  blending  with  them 
tad  pursuing  an  undulatory  course,  a  icw  fibres  of  the 
elutic  connective  tissue  (fig.  4).  The  muscular  &bte&  ki& 
ahseat  in  some  Jocalities,  thus   leaving  small  lecXau^^^x 
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Spaces  between  the  strata.  The  second  lamina  is  with  diffi- 
culty prepared  for  examination ;  it  ia  perfectly  transparent, 
and,  80  far  as  I  could  obsene,  entirely  devoid  of  epithelium, 
ciliated  and  non-ciliated,  and  perfectly  atructureless,  seeming 
to  be  a  kind  of  protective  glazing,  thrown  out  over  the  exter- 
nal coat. 

The  stomach  is  an  oval-shaped  bag,  of  a  dark-brown  colour, 
into  one  end  of  which  open  together,  the  gullet  and  intestine, 
so  that  these  latter  appear  almost  continuous,  and  the  stomach 
itself  looks  as  though  it  were  a  diverticulum  (fig.  1).  It 
is  placed  in  the  centre  of  the  antero-posterior  plane,  inclin- 
ing B  Httle  to  the  lefl ;  to  its  dextral  end  are  attached  the 
gullet  and  intestines,  its  sinistral  extreme  being  free;  it  ia 
supported  by  the  foot  and  oviduct,  has  the  ovai-y  behind,  the 
two  biie-ducts  in  front,  and  the  liver  on  either  side  and  on 
it«  superior  edges.  Above,  it  is  in  relation  to  the  inner  surface 
of  the  integument  only,  and  therefore  it  is  one  of  the  struc- 
tures seen  on  removing  the  dorsal  covering.  It  is  about  1  inch 
long,  -^  inch  deep,  and  ^  inch  wide.  As  in  the  gullet,  so 
here,  we  have  two  separate  laminse — the  outer  or  muscular, 
the  inner  or  mucous.  The  external  coat  is  made  up  of  three 
rather  well-marked,  muscular  layers — circular,  longitudinal, 
and  oblique — which  present  the  same  appearance  as  those  of 
the  oesophagus,  with  this  exception,  that,  whilst  the  nuclei  in 
the  fibrea  of  the  latter  were  short,  in  those  of  the  stomach 
they  are  large,  distinct,  and  fusiform ;  the  inner  layer  ia 
nothing  more  than  a  bed  of  oblong  eudoplasts,  resting  upon 
the  outer;  a  zone  of  indifferent  tissue,  or  a  protomorpbic  line 
(to  use  Prof.  Huxley's  espresaion),  being  interposed.* 

The  intestine  is  a  tube,  musculo-membranous  in  character, 
as  wide  as  the  gullet  for  about  one  third  of  its  length,  but 
gradually  diminishing  in  diameter  as  it  approaches  the  anus; 
firom  this  peculiarity,  that  portion  of  the  gut  which  is  nearest 
the  stomachal  cavity  must  be  termed  the  larger,  and  the 
remaining  division  of  the  canal  the  smaller  intestine,  Bxcept 
toward  the  anal  aperture,  it  ts  of  a  dai-k,  brownish-green 
colour,  which  is  due  in  some  measure  to  the  vegetable  and 
biliary  contents.  In  its  entirety  it  averages  a  length  of  seven 
inches,  is  of  equal  capacity  with  the  gullet  as  it  leaves  the 
stomach,  and  measures  not  more  than  fi.y  inch  at  the  anal 
orifice.  It  is  better,  in  treating  of  its  relations,  to  assume 
that  it  is  a  single  tube,  and  in  this  way  avoid  the  difficulty  of 
drawing  the  exact  line  between  the  greater  and  lesser  gut. 
The  intestine,  then,  leaving  the  pyloric  end  of  the  stomach, 
travels  obliquely,  forwards  and  upwards,  beneath  the  liver,  and 

*  J  hare  not  seen  the  spmotts  coat,  so  ofUa  alluded  (o  in  popular  Ireatisca 
OB  mkwscopia  aflaiomy.  "^ 
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abore  the  cesophagus,  where  it  is  covered  by  the  integumeut 
only,  to  the  right  lateral  respiratory  region ;  arrived  here,  it 
makes  a  sudden  turn,  and  passes  bctieath  the  gullet  to  the 
left;  next  it  curves  sUghtly  upwards  aud  then  downwards — stiU 
heing  upon  the  left — and  descends  again,  coursing  beneath  the 
ODSophagua  and  toward  the  right  side  j  it  now  aficende,  aiidj 
foing  to  the  left  above  the  gullet  and  below  the  liver,  it  is 
lost  sight  of  J  continuing  its  course  upon  the  left,  it  approaches 
the  stomach,  its  convexity  rccliuing  against  this  organ.  At 
this  point,  by  a  perfect  sigmoid  flciure,  it  encloses  a  portion 
of  the  liver  (being  still,  however,  beneath  the  upper  part  of 
Ihia  latter),  winds  to  the  right  across  the  oesophagus,  and,  pass- 
ing nnder  one  of  its  own  folds,  andj  finally,  beneath  the  heart 
and  pericardial  gland  and  above  the  gullet,  it  terminates  in 
the  anus  at  the  superior  angle  of  the  pulmonic  orifice,  being 
here  retained  in  situ  b3*  the  united  muscles  of  the  retractor 
capitis,  which  are  looped  around  the  gut.  The  anus  is  closed 
by  a  circular  band  of  elastic  tissue,  which  encirclea  this  tube 
at  its  junction  with  the  integunient. 

The  liver  is  by  far  the  largest  and  most  complete  gland  in 
the  economy  of  this  animal,  and  when  separated  from  the 
other  organs  with  which  it  is  connected,  appears  as  two 
neparate  structares,  exhibiting  what  we  should  not  have  been 
M  to  expect,  similarity  of  size  and  form;  these  are  of  a 
dark-brown  colour,  and  have  their  nnder  surfaces  crowded 
with  exquisite  white,  arterial  ramifications.  The  liver  shows 
the  general  tendency  to  assume  a  twining  arrangement,  for 
ire  find  it  adapting  itself  to  the  various  folds  of  the  intestine, 
ajjd  80  embracing  the  latter,  that,  a  separation  of  the  two 
involves  some  delicate  dissection.  Each  lateral  division  is 
conjoined  to  the  stomachal  end  of  the  oesophagus  by  its  wide 
ind  eaaily  distinguished  hepatic  duct ;  that  of  the  left  side 
[•oaring  its  secretion  into  the  gullet  about  j;  inch  anterior 
to  that  of  the  right.  Each  is  of  an  irregular  oblong  shape, 
bearing  some  likeness  in  outline  to  a  lanceolate,  acute  leaf, 
with  notched  edges,  and  consists  of  numerous  large  and 
tmall  lobes,  bound  loosely  together  by  a  web-like  connective 
tlMoe,  and  attached  to  branches  of  the  principal  duct;  it 
measures  about  2  inches  in  length,  and  at  its  widest  part 
i«  more  than  }  inch  in  breadth,  hut  in  eorae  specimens 
tthich  I  examined  the  liver  did  not  exceed  1  inch  in  length, 
lad  was  proportionally  narrow.  Every  lobe  may  he  divided 
into  n  number  of  component  lohuJes,  and  each  of  the  latter 
comprises  seven  or  ten  still  smaller  structures  of  an  uneven 
polyhedral  type^  within  whose  walls  may  be  observed  nimic- 
pous  endoplast*,  some  of  them  largCj  with  jeWow  ot  V\^X- 
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brown  contents,  otbers  amallj  without  nuclei,  and  also  a  con- 
aiderable  amount  of  loosely  floating  granular  particles,  TkeJ 
duct,  ou  entering  one  of  the  lobules,  divides  into  several 
tranches,  which  surround  the  many-sided  compartmente, 
and  become  eventually  indistinguishable  from  the  fibrous 
septa;  but  never  have  I  detected  a  communication  between 
duet  and  theca,  the  two  portions  of  the  organ  being  as  sepa> 
rate  as  they  are  in  the  human  liver,  according  to  the  view  of 
a  recent  investigator*  Had  there  been  any  distinct  con- 
nection, it  could  not  have  remained  uiiolwerved,  since  it  is 
easily  perceived  when  it  does  exist,  as  in  the  salivary  gland. 
The  bile  is  a  dark-brown  hquid,  with  a  faintly  unpleasant 
odour  and  a  nauseous  sweetish  taste,  which  is  poured  in  large 
quantity  into  the  gullet  when  the  animal  has  been  without 
food  for  some  days.  Under  the  microscope  it  seems  a  trans- 
parent fluid,  suspending  many  clusters  of  brown  granulesj, 
and  nucleated  and  non-nucleated  endoplasts. 

General  remarks. — Lebcrt,  in  a  com  munication  to  Miiller's 
'Archives^  for  1846,  has  given  many  figures  of  the  head, 
tongue,  and  spinous  membrane  of  Limax,  but  in  some  in- 
stances, I  conceive,  he  has  not  accurately  depicted  the  struc- 
ture and  form  of  these  organs.  The  palate,  judging  from 
his  &ketoh,  eeems  but  a.  mere  slip  proceeding  from  the  central 
portion  of  the  jaw,  which  ia  not  the  case,  the  whole 
palate  and  jaw  forming,  when  flattened  out,  a  complete 
triangle,  two  of  whose  sides  are  slightly  concave  outwards.^ 
Again/  he  has  certainly  mistaken  the  arrangement  of   thefl 

S recesses  attached  to  the  lingual  membrane,  inasmuch  as  be 
as  placed  them  in  alternate  rows,  and  has  omitted  the  inter- 
vening mammillary  elevations.  The  head,  also,  1  fancy,  is  too 
much  prolonged.  Finally,  his  representation  of  the  muscular 
fibre  I  cannot  reconcile  to  anything  I  have  perceived.  It 
might,  at  first  sight,  seem  difficult  to  put  faith  in  Mr.  H. 
Jones's  views  of  the  liver's  functions,  the  conditions  under 
which  the  hepatic  circulation  ia  carried  on  here  being  differ- 
ent from  those  we  meet  among  vertebrata,  but  this  apparent 
difficulty  disappears  when  we  know  that  if  the  special  secre- 
tion were  thrown  out  into  the  visceral  carity,  it  would  at  once 
be  taken  up  by  the  veins. 


Respiratory  System. — The  function  of  respiration  is  carried 
on  by  means  of  atmospheric  air  introduced  into  a  special 
cavity^  containing  numerous  blood-vessels  upon,  its  surface, 

•  "Oathe  Stmcture,  Devclopnient,  and  Punotion  of  the  Liver,"  By 
C.  Haadfield  Jone?,,  M.D,,  F,H.S.    '  Pliilosophioal  Trausfictions,'  1863. 


and  tbis  cavity  h  termed  the  lung.    The  respiratory  organ 
is  usually  described  as  being  a  ring  surrounding  the  heart; 

tlhis,  however,  is  not  correct;  it  is  a  double  sac^  one  pocket 
of  which   13    situate  on   the  right,  and   the  other   on   the 
left  ^jili?,  having  two  channels  of  communication,  by  mcajis 
of  which  the  air  ia  conveyed  to  every  portion  of  the  vascular 
Biu-race.     These  pouches  are  placed  in  the  thoracic  region  of 
the  body  (fig.  5),  and  are  constituted  externally  of  the  general 
integumeutj  and  within   of   a   delicate    fibrous  membrane^ 
which  also  serves  to  define  their  limits ;  their  upper  borders 
are  bounded  by  the  inferior  surface  of  the  shelly  and  belovT 
■  they  are  separated  from  the  viscera  by  a  septal  fold  of  their 
Blaner  membranej  which  also  forms  a  posterior  partition  be- 
Bhreen  the  lung  and  abdonien ;  anteriorly  they  are  closed  ia 
PT»y  the  same  structure,  and  internally  they  are  related  to  the 
heart  and  pericardial  gland^  which  are  placed  between  the 
'  two  saca.     The  connecting  channels  cross  the  body,  one  in 
front  of  the  pericardial  gland  and  heart,  and  the  other  im- 
mediately beliind  them.      The  air  is  admitted  through  aa 
orifice  of  an  elliptical  or  doubly  cuneate  form,  which  ia  upon 
the   right  side  near  the  middle  lateral  line,  and  at  about 
{  inch  from  the  right  upper  tentacle.     The  great  veins  which 
convey  the  blood  to  the  lung  are  two  in  number,  one  for 
eadi  of  the  pockets,  in  the  external  walls  of  which  they  arc 
grooved,  being  merely,  as  it  were,  ploughed  channels  in  the 
ititegament,  which  have  been  covered  in  by  fibrous  membrane. 
E«cE  sends  off  several  branches  from  its  upper  and  lower 
edge,   which   respectively   pass    upwai-ds    and    downwards, 
cumng  in  their  course,  with  their  concavities  facing  each 
other,  and  terminate  in  the  border  of  the  pericardial  gland. 
In  the  outer  portion  the  vessels  are,  aa  I  mentioned  above, 
Iwt  passages  in  the  integument  (whicli  here,  fi'om  the  particles 
of  carbonate  of  lime  imbedded  in  it,  ia  white,  as  in  the  other 
legiona  of  the  body),  but  intemaliy  they  lie  between   two 
truttp&rent  layers  of  membrane,  and  from  this  circumstance 
*re  easily  observed  in  their  passage  to  the  pericardial  gland, 
Each  division  or   sac  of  the  lung   measures    about  -L  inch 
Jn  length,  and  is  a  little  more  than  a  i  inch  from  above 
downwards.      The    width    is    variable,    depending,    as    it 
iwg,  upon  the  condition  of  the  body  as  to  contraction  or 
«longation.    The  course  of  the  blood  through  the  pulnoonaiy 
'^els  is  more  properly  described  under  the  head  of — 

Circulatory  Syaterfi. — The  course  of  the  blood,  in  its  passage 
tkrough  the  bodies  of  molluscs,  has  long  been  misundewlocA. 
Heretofore  it  has  been  th&iigbt  that  a  perfect  circuiaUou  ex.- 
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of  channels,  by  whicli 


istcd^  that  ia  to  say,  a  complete  series  ot  channels 
the  nutrient  flaid  was  conveyed  frora  the  propelling  organ  to 
the  various  regions  of  the  body,  and  returned  to  the  heart. 
Milne  Edwards*  has  done  much  to  correct  the  errors  of  the 
earlier  investigators;  but  as  his  observations  do  not  extend 
to  Limax,  and  since  the  latter  genus  and  that  of  Helix,  the 
course  of  whose  circulatiou  baa  been  traced,  are  so  widely 
distinct  anatomically,  the  mode  in  which  the  blood  ia  car- 
ried to  and  from  the  heart  and  pulmonai-y  organs  of  the  slug, 
has  not  as  yet  been  distinctly  explained.  I  have  most  care- 
fully pursued  the  examination  of  this  subject,  occasionally 
with  the  assistaQCe  of  injections  prepared  with  new  milk,  and 
the  result  has  been  the  adoption  of  the  following  view.  The 
blood,  having  been  expelled  from  the  heart,  travels  through 
the  short  aorta  aud  its  two  divisions,  in  this  way  reaching  the 
head,  reproductive  organs^  intestinal  aanal,  and  liver,  and, 
having  arrived  at  the  terminal  ramiBcations  of  the  arterial 
vessels,  is  poured  through  their  open  extremities  into  the  ab- 
dominal and  sub-thoracic  cavities,  thus  bathiug  the  external 
parictes  of  the  viscera;  these  cavities  are  continuous,  and 
clothed  without  by  the  general  integument,  in  whose  walls 
the  various  channels  are  tunneled.  Now,  the  veins  begin  as 
minute  apertures, t  which  admit  the  blood  hitherto  contained 
in  the  visceral  chamber,  allowing  it  to  pass  into  their  smaller 
branches;  from  these  it  then  flows  into  the  larger  vessels, 
aud  ia  finally  transmitted  by  the  great  pulmonary  vein  of 
each  aide,  to  the  respiratory  sacs.  It  is  here  that  difficulty 
has  been  invariably  experienced,  in  tracing  the  channels  by 
which  the  blood  travels  to  the  heart,  some  contending  that  a 
jjortion  flowed  to  the  BO-called  kidney,  whilst  the  remainder 
was  brought  on  to  the  heart  by  a  large  pulmonary  vessel ; 
others  that  the  blood  was  here  poured  into  a  sinus  or  lacuna. 
Both  these  ideas  I  conceive  to  be  erroneous,  the  more  so  a^ 
I  have  been  unable,  after  the  closest  scrutiny,  to  detect  any 
single  pulmonary  vessel  which  might  of  itself  convey  the 
blood  to  the  heart;  and  besides  that,  the  relations  and  cha- 
racter of  the  f/uaai  kidney  have  been  most  certainly  misin- 
terpreted. The  circulation  in  this  locality  ia  most  complete 
and  peculiar,  and  can  be  seen  with  more  or  less  dist.inetn,f;Bw 
by  removing  the  mantle,  and  membrane  of  the  shell -sacil 
AVhen  this  has  been  done,  it  will  be  observed  that  the  blood!^ 
travels  in  the  direction  I  have  endeavoured  to  indicate 
diagramatically    (fig.  6),  viz.,   having  been  poured  by  the 

•  'Ann.  des  Sci.  Bat.,'  viii,  1847. 

I  The  merit  nf  lliis  discovery  is,  I  believe,  due    to  Ctivier;   vide  for 
__  jsiaj  'Ajin,  du  Mus,  d'hjstoire  nat.,'  ii, 
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Imonary  vein  of  either  side  into  the  numerous  lesser 
rtimiftcations  of  the  lung-mcmbraue,  and  been  in  this  way 
fully  exposed  to  the  atmofipheric  air,  it  flows  in  two  prittcipal 
directions,  aecortliug  as  it  lias  passed  from  the  upper  or  lower 
borders  of  the  great  lateral  veins.  That  which  has  been  sent 
upwards  traveh  in  obedience  to  the  limits  of  the  pulmonary 
sac,  first  superiorly,  then  horizontally,  and  finally  inferiorly, 
till  it  gains  the  external  edge  of  the  pericardial  plnud;  and 
conversely,  that  which  left  the  under  surface  of  the  vein 
courses  first  inferiorly,  then  horizontallVj  and  eventually  as- 
cends, tiJl  it  arrives  at  the  same  position  as  the  rest.  Here, 
then,  wc  find  all  the  blood  which  lias  traversed  the  rcspiratoiy 
reticulation  at  one  period  or  other  of  its  career,  and  from 
this  it  passes  internally,  through  the  pericardial  gland,  in  a 
perfectly  centripetal  manner,  till  it  has  reached  its  inner 
border;  tliis  latter  expands,  and  constitutes,  by  a  double, 
sector-like  fold  of  membrane, — whose  arc  is  confluent  with  the 
anterior  division  of  the  gland,  and  the  junction  of  ivliose  sides 
is  intimately  attached  to  the  heart, — a  capacious  sinus.  Into 
this  expansion  the  blood  is  next  introduced,  flowing  readily 
into  it  at  its  immediate  union  with  tlie  gland_,  and  being  con- 
Tcyed  from  the  posterior  uitemal  border  of  the  latter  by  a 
canal  partly  circular,  whose  concave  edge  lies  against  the 
heart,  whose  convexity  is  continuous  with  the  gland,  and 
whose  two  orifices  open  into  the  laeunal  cavity  referred  to. 
From  the  ainus  llie  blood  is  transmitted  to  the  heart  by  an 
aperture  of  communication  between  the  former  and  the  base 
of  the  latter.  Finally,  by  the  contractions  of  the  heart  it  is 
propelled  onwards  through  the  aorta  and  its  divisions  (regur- 
gitation into  the  sinus  being  prevented  by  a  small  fold  of 
membraue  acting  as  a  valve)  to  the  different  systems  of  organs, 
and  so  on,  as  before.  The  heart  is  a  thin  muscular  bag,  of  a 
somewhat  triangjular  or  pyriform  description,  and  of  a  faintly 
marked  flesh-like  colour;  it  is  placed  in  the  thoracic  region, 
bciug  surrounded  by  the  pericardial  glaud,  bounded  below 
by  the  fibrous  membrane  separating  the  heart-chamber  from 
the  visceral  sac,  and  above  by  the  floor- tissvie  of  the  shelU 
liag  i  it  lies  obliquely,  its  apex  pointing  backwards  and  to  the 
right,  and  its  base  in  the  opposite  direction.  It  measures  a 
i  inch  in  length,  and  }  inch  or  thereabouts  in  width.  It 
is  vrroDg  to  describe  the  heart  as  being  composed  of  an 
nuricle  and  veutriclc ;  it  is  a  simple  bag,  having  but  one 
cavity,  ami  not  presenting  any  division,  cither  by  coustric- 
tion  or  otherwise.  It  is  almost  wholly  formed  of  non- 
striated  muscular  bauds,  iuterlaccd  in  the  most  complex 
miinuer,  and  freely  united  to  each  other  at  their  e\tcenivtlfis. 


The  fibres,  if  they  may  be  so  termed,  are  filled  with  long, 
spindle-shaped  eiidoplastS).  containing  clear  nuclei.  Examined 
under  a  low  powerj  a  very  i  nteresting  arrangement  is  observed 
in  conuectiou  with,  the  contractile  structure.  A  number  of 
mnsculai'  cords  are  seen  upon  the  internal  surface  of  the  heart, 
which  are  thus  disposed : — they  pass  from  two  centres,  which 
are  situate  about  the  middle  of  the  lateral  surfaces,  in  a  radi- 
ate manner,  being  continuous  at  their  extremities  with  the 
ordinary  fibres ;  and  in  this  way  they  form  two  stellate  eleva^ 
tionsj  much  resembUng  the  muscular  cords  in  mammalian 
hearts,  and  probably  aerring  a  similar  purpose.  The  trne 
auricular  chamber  is  the  sinus  to  which  I  have  abeady 
slludedj  but  it  is  not  contractile.  The  heart  givea  about  twenty 
pulsations  in  the  miuutCj  each  contraction  being  sueceetled  by 
a  dilatation,  and  then  an  interval  of  repose  following;  during 
the  period  of  rest  the  sector-like  expansion  ia  gradually  fill- 
ing and  becoming  convex;  on  the  moment  of  the  heart's 
dilatation,  by  the  tendency  to  vacuum  occasioned,  it  is  emptied 
of  its  contents,  and  then,  contraction  ensuing,  the  blood  is 
rapidly  tU'iven  through  the  arteries.  The  arterial  system 
consists  in  the  aorta,  with  its  branches  and  their  numerous 
divisions.  The  aorta  arises  from  the  apex  of  the  heart,  and 
on  attaining  a  length  of  ,';  inch  it  divides  into  two  branches, 
measuring  each  ijV  bich  in  diameter,  which  continue  together 
for  a  distance  of  i^  inch  till  they  reach  the  intestinal  fold ;  then, 
both  having  crossed  the  giit,onc  branch  becomes  recurrent,  and, 
passing  beneath  the  intestine, runs  downwards  and  forwards  pa- 
rallel with  the  rectum  and  beneath  the  generative  organs, heart, 
and  pericardial  gland,  and  becomes  lost  in  supplying  the  gnUet 
and  organs  of  the  head .  T  tie  posterior  branch  passes  backwards 
towards  the  stomach,  and  in  this  course  gives  off  about  twenty 
branches  to  the  intestine  and  liver,  the  intestinal  branches 
being  given  away  distinctly,  and  passing  over  the  latter  organ 
to  their  destination.  These  vessels  divide  and  subdivide  ex- 
tensively, and  form  the  most  exquisite  ramifications  upon  the 
alimentary  canal,  with  which  they  contrast  very  markedly, 
being  thcnisclveB  of  a  pure  white  colour,  whilst  the  intestine, 
from  its  vegetable  contents,  is  green.  Arrived  at  the  stomach, 
the  main  artery  bifurcates,  one  branch  passing  backwards  to 
supply  the  ovary  and  caudal  lobe  of  the  liver,  the  second  beiog 
sent  to  the  stomach  and  left  division  of  hepatic  gland,  upon 
the  inferior  surface  of  whose  lobes  the  most  beautiful  arbo- 
rescent ramifications  may  be  obscn'ed.  I  am  not  disposed  to 
coincide  with  the  view  of  Erdl,*  that  a  capillary  network 
exiats^ — 

•  •  De  Helicis  algine.'    Broxelles, 
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Istlr-  Because  it  ia  not  discoverable. 

>  Sndly,  Because  the  rootlets  of  tlic  veins  terminate  by  aper- 
tntes. 

Srdly.  Because  the  whole  of  the  viscera  in  the  posterior  part 
of  the  body  are  completely  unattached  below  to  the  venous 
integument;  and  as  the  principal  arterial  supply  is  to  the 
inferior  surfaces,  had  there  been  any  intervening  series  of 
vessels,  the  integxinient  and  -viscera  woiild  be  adherent  to  each 
other  in  this  locality.  The  arteries  are  composed  of  nucleated 
cular  fibres,  having  buried  in  them  clustere  of  calcareous 
lolca^  which  give  the  snow-white  colour  to  those  vessels. 

cannot  say  I  have  been  enabled  to  confirm  the  truth  of 
Von  Sicbold's  assertion,  that  the  arterial  eTttremitics  are 
formed  of  calcareous  particles  alone,  the  organic  tissue  being 
completely  absent ;  for  in  every  specimen  1  examined,  where 
it  was  possible  to  arrive  at  any  clear  decision,  I  most  dis- 
tinctly ohser\'ed,  mingled  with  the  lime-granules,  long,  nu- 
cleated cndoplasts.  The  veins,  as  I  before  stated,  arc  merely 
chttnnels  ploughed  in  the  musculo-fibrous  tissue  of  the  stdn^ 
covered  on  their  inner  surface  by  a  fold  of  transparent  mem- 
brane J  the  great  lateral  vein  of  either  side  begias  near  the 
caudal  extremity  of  the  body,  and  travels  forward  horizontally 
to  the  lung-sac,  at  a  distance  of  about  -1  inch  from  the  median 
sulcus  of  the  foot.  It  increases  in  calibre  as  it  approaches 
the  lung,  and  on  its  journey  receives  several  branches  from  the 
uppet  and  lower  divisions  of  the  integument.* 

The  pericardial  gland  or  kidney,  as  it  lias  been  styled,  is, 
in  my  opinion,  no  more  an  uri,nc  glaud  than  ia  the  heart  or 
hver;  nor,  iiideeil,  can  I  see  any  just  reason  why  it  has 
received  this  appellation;  for  I  conceive  tfie  assertion  of 
iTacobson.t  tliatit  contains  uric  acid,  is  of  no  wcigtit  whatever, 
sreirig  that  it  is  based  upon  the  idea  that  raurcxidc  is  pro- 
duced when  the  dried  kidney  has  been  subjected  to  the  action 
of  nitric  acid  and  ammonia.  Undoubtedly  these  reagents  give 
rise  to  a  reddish  stain  {which  I  fancy  does  not  need  the  am- 
moDia  to  its  production),  but  it  is  equally  time  that  a  portion 
of  the  liver,  when  placed  under  similar  conditions,  will  give 
apparently  the  same  results.  Moreover,  the  statement  that 
this  gland  possesses  au  excretory  duct  is  entirely  without 
foundation,  and  I  can  only  account  for  its  origin,  by  sup- 
poaiug  that  in  emaciated  individuals  the  rectum  has  been 
mistaken  for  a  duct  leading  to  the  respiratory  orifice.  Not- 
withstanding the  most  patient  and  persevering  endeavours 

■  For  tbc  development  and  characters  of  the  blood,  sec  tlic  adtnimble  memoir 
of  Mr.  "WTiartoii  Jones  ('  Ptiii  Trans,,'  1940),  to  which  notbing  can  be  Mvi, 
t  Meckel's  'Archives,'  tj,  p.  370, 1820. 
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to  discover  something  which  might  be  construed  into  a  duct, 
I  have  failed  signally  to  detect  anything  of  the  kind.  This 
gland  constitutcB  a  sort  of  collar  surrounding  the  heart, 
is  bordered  externdly  by  the  lunp,  and  within  by  the  semi- 
circular canal  and  scctoi'-like  sinus ;  it  is  of  a  dark,  reddish- 
brown  colour,  and  measures  from  side  to  side  (including 
heart  and  sinus),  more  than  4  inch.  It  is  made  up  of  a  great 
number  of  laraelljc,  placed  against  each  other  like  those 
of  a  fish  pillj  and  viewed  under  the  microscope,  each  of  them 
is  seen  to  be  composed  of  numerous  irregular  vacuoles^  con- 
taining within  them  solidj  round,  non-transparent,  incom- 
pressible nuclei.  Between  the  lamellje  many  blood-vessels 
May  be  observed  travelling  from  the  lung  to  the  heart- 
sinuSj  and  giving  oS'  several  branches,  which,  passing  between 
the  vacuoles,  anastomose  frequently*  The  pericardium  ^ 
embraces  this  organ  and  the  heart  iu  its  folds,  forming  oafl 
the  one  liand,  the  floor  of  the  shell-sac,  and  on  the  other 
the  roof  of  the  thoracic  gut-chamber,  and,  being  perfectly 
transparent,  admits  of  our  obaer'ving  most  satisfactorily  the 
movements  of  the  heart  and  sinus  (fig.  5).  1  do  not  appre- 
ciate the  necessity  for  assuming  that  there  is  any  kidney 
in  the  economy  of  Limax ;  nor,  if  I  did,  should  I  therefore 
conclude,  that  this  gland  was  its  representative  simply 
because  one  of  the  compounds  discoverable  in  the  iirine  of 
man,  was  found,  or  said  to  have  been  found,  here  also ;  for, 
pursuing  the  same  line  of  argument,  had  not  the  kidney  of 
man  been  discovered,  its  being  known  that  urea  is  found  in 
the  sudoriparous  secretion,  would  constitute  a  valid  reason  for 
asserting  that  the  human  kidney  was  located  in  the  skin.  From 
the  descriptions  of  some  of  the  earlier  anatomists  an  im- 
mense deal  of  confusion  has  resulted,  owing  to  the  kidney 
being,  according  to  one  or  other,  termed  the  muciparous 
gland,  organ  of  the  purple,  &c.,  and  these  being,  in  turn,  con- 
founded with  portions  of  the  reproductive  apparatus. 

The  Nervoits  System  is  composed  of  four  separate  gan- 
glionic masses,  two  superior  and  two  ii\ferior,  which,  by  con- 
necting cords,  constitute  three  distinct  rings.  The  first  ring 
lies  upon,  the  second  surrounds,  and  the  third  is  placed  im- 
mediately beneath,  the  gullet,  and  springs,  as  it  were,  from 
the  second.  The  two  latter  are  by  far  the  most  distinct, 
and  from  the  circumstances  of  their  size  and  contiguity  hare 
been  generally  supposed  to  embrace  the  entire  nervous 
system.  The  anterior  ganglia  are  two  in  number,  exceed- 
ingly minute,  measuring  about  tj'„  inch  in  length,  and 
situate  on  either  side  of  the  enloi'ged  oval  organ  or  head. 
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being  at  the  superior  and  posterior  border  of  this  structure ; 
they  are  of  a  dumb-bell  shape,  sliglitly  curved,  their  concave 
edges  embracing  the  convexity  of  the  head ;  they  are  of  a 
whitish-yellow  coloixr,  but  do  not  contain  as  much  calca- 
reous matter  as  the  ganglia  of  the  posterior  dirisious ;  they 
are  attached  to  each  other  by  tlieir  posterior  expan- 
sions, through  the  medium  of  a  strong,  nervous  filamentj 
+  inch  in  length.  From  their  anterior  extremities  eight 
nerves  pass  off,  four  on  each  side,  to  supply  the  various 
portions  of  the  gustatory  and  linguffi-prehensile  apparatus; 
finally,  from  each  posterior  extreme,  a  minute,  lingual  twig  is 
seen  passing  to  the  superior  surface  of  the  gullet,  and  two  long 
inteniuucial  branchcSj  which  take  their  course  backwards, 
on  the  upper  surface  of  the  cEsophagus,  for  a  distance  of 
about  ^  inch,  and  terminate  in  the  second  circle.  This 
is  formed  of  two  irregular,  oblong  pieces  (one  lying  on 
the  gullet,  and  the  other  beneath  it),  and  a  connecting 
nerve,  which  passes  vertically  downwards  o»  each  side, 
and  which,  though  apparentbj  a  single  flattened  structure,  is 
actually  composed  of  two  riband-like  nerves,  from  which 
no  branches  arc  given.  The  upper  ganglion-mass  is  slightly 
concave,  both  anteriorly  and  posteriorly,  but  more  so  behind 
than  in  front ;  it  is  composed  of  two  ganglia,  which  have 
become  completely  amalgamated,  and  which  are  indicated 
by  a  tran!*parent  colourless  spot  at  each  extreme.  That  the 
ganglia  are  not  merehj  conilffumts,  I  have  satisfied  myself, 
and,  from  my  own  repeated  observations,  must  give  unquali- 
fied denial  to  the  assertion  of  \oii  Siebold,*  that  the  gan- 
glia, though  fuged  into  one  in  Murex  attd  others,  are  not 
go  in  lAmax.  This  nerve-mass  is  easily  seen  on  removing 
the  heart,  intestine,  and  reproductive  organs,  and  is  the  more 
readily  perceived  on  account  of  its  snowy  whiteness,  which  I 
imagine  is  due  to  the  presence  in  large  quantity  of  calcareous 
granules,  for  when  the  structure  has  been  for  some  time  im- 
mersed in  acetic  acid  the  colour  is  losit,  and  the  mass  becomes 
transpareut.  Trom  the  translucent  and  crcscentic  eadfi  of 
this  pupra-oesophageal  mass,  four  pairs  of  nerves  arise  j  of 
these,  the  first  pair  passes  to  the  superior  tentacles,  supplying 
these  organs  with  fihimentSj  and  trausraitting  a  branch  to  the 
eye,  which  is  the  true  optic  nerve  ;t  the  second  pair  is 
also  distributed  after  many  divisions  to  the  inferior  tcntacula 
and  lips;  the  third  pair  runs  downwards  and  forwards,  and, 

•  Sec  '  Vergle'tcljendeii  Anatoinie,'  Burnet's  translation,  note  9,  p.  235, 
■|-  JobanDPS  Miillcr  (' Ann.  des  Sci.  nnt.,'  iiii,  1S31)  inaiutaius  this  TicW 
also,  \tliicli,  so  far  as  T  can  see,  is  llie  correct  one.    It  is  strange,  however, 
Uutt  Siebold  contends  Tor  Uie  distinct bcsa,  from  ita  oiigiii,  oC  iW  ^^^.\c>th%n% 
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siter  a  sUgbt  degree  of  ramification,  ia  lost  in  the  tissue  and 
musclea  of  the  lower  tentacles ;  the  fourth  and  most  posterioi' 
pair  passes  forwards^  and,  being  lost  upon  the  mouth  and 
adjacent  structuresj  deserves  the  name  of  buccal.  The  third 
ring  we  hotv  arrive  at.  It  is  about  as  wide  as  the  second 
(which  liicasnrcs  transversely  somewhat  more  than  -t  iuch) ; 
indccdj  its  upper  ganglionic  mass  is  nothing  more  than  the 
inferior  expaueion  of  the  latter  (fig.  8).  Its  superior  com- 
ponent is  oblong,  irregular,  and  not  very  eymmetricalj 
slightly  contex  anteriorly  and  concave  behind,  with  its 
noduliform  extremities  pointing  forwards  j  it  is  united 
directly  by  fusion  to  the  lower  mass.  Tlie  latter  is  com^ 
posed  of  three  ganglia,  soldered  to  each  other  in  an  arciform 
manner,  the  coocavity  directed  upwards.  The  two  portions 
of  this  ring  arc  so  closely  related,  that,  to  the  naked  eye  the 
existence  of  an  intervening  space  is  barely  perceptiljle.  It  is 
from  this  congeries  of  ganglionic  centres  that  the  different 
i-iscera  and  the  great  pedal  muscles  receive  their  nervous 
filaments,  which,  though  numerous  at  the  periphery,  are 
referable  to  five  primal  pairs,  and  an  azygos  central  branch 
proceeding  to  the  posterior  surface  of  the  head.  The  first, 
passing  from  the  superior  extremities  of  the  mass,  supplies 
the  heart,  part  of  the  gullet,  stomach,  and  tbe  lungs.  The 
divisions  of  this  pair  are  peculiar,  for  many  of  the  threads, 
after  separation,  again  unite,  thus  forming  a  very  rudimentary 
plc:tus.  The  second,  third,  and  fourth  pairs  all  originate  in 
the  lateral  portions  of  the  liiig,  and  terminate  in  the  walls  of 
the  intestine,  the  reproductive  oj'^ans,  and  the  live?.  The 
fiftli  pair  ia  the  most  inferior,  and  arises  from  the  inferior  and 
internal  border  of  the  external  walls  of  the  ring,  leaving  a 
central  and  included  space,  from  wliich  no  nerves  start.  The 
nerves  corapriaed  in  this  couple  are  "  the  great  pedal;''  they 
direct  their  course  backward  on  either  side  of  the  great  cen- 
tral gland  (?),  and  beneath  all  the  viscera,  and  after  having 
trunsraitted  three  or  four  branches  to  the  musculo-connective 
ti^uc  of  the  foot,  terminate  at  a  distance  of  2  inches  from 
their  origin,  in  that  portion  of  the  pedal  organ  just  beneath 
the  ovary,  and  last  lobe  of  liver. 

HMoIoffy  of  Nervous  System,  and  general  remarks  thereon. 
— The  nerves  viewed  under  the  niicroscope  present  rather  the 
aspect  of  coimective  tissue  than  the  tubular  appearance 
chai-acteristic  of  vertebrate  nervous  fibres,  the  outer  edge  of 
each  individual  nerve  seeming  denser  and  to  have  undergone 
more  decided  differentiation  thaJi  the  inner  portion.  On 
entering  the  ganglion  the  nerve  splits  up  into  a  considerable 
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number  of  delicate  threads,  wliicli  become  lost  between  the 
endoplaats  of  the  ganglion  itself.  On  no  occasioa  have  1  been 
CQabled  to  discover  tlie  divisiou  of  the  ganglion  into  compart- 
mentsj  as  described  by  Von  Siebold.  I  have  carefully  pre- 
pared  sections  with  the  assistance  of  Valentin's  kuifc,  and 
have  subjected  these  slices  to  the  action  of  the  compressoriutn^ 
and  in  both  cases  the  same  appearance  was  presented  to  the 
€ye,  viz.,  an  opaque  periplast,  consisting  of  fatty  matter  and 
caleareous  particles  (aa  evidenced  by  transparence  ensuing  on 
immersion  in  a  mixture  of  acetic  acid  and  ether),  imbedding 
numerous  large,  and  readily  perceivable  endoplasts  of  the  fol- 
lowing kinds  : 

A,  With  an  outer  wall,  granular  contentsj  and  a  well- 
defined  miclcus  and  nucleolus. 

B.  With  two  outer  walls,  the  substance  between  the  two 
clear  and  non-granular ;  the  interior  filled  with  a  granular 
niaterialj  a  nucleus,  and  two  or  three  well-marked  nucleoli 

Both  varieties  were  of  an  irTeg:u]arIy  elliptical  outline, 
large  and  smallj  but  rivver  peduncitlaied.  From  Ehren- 
berg's  obaervatious  on  Ai'ion,  1  had  expected  to  find  tailed 
globid^  in  Limas,  but  they  have  no  existence,  Anderson's* 
woodcut  is  calculated  to  mislead,  because  he  has  not  given 
the  proper  number  of  ner^'e8  arising  from  either  the  superior, 
or  inferior  ganglia,  and,  besidesj  he  has  fallen  into  error  in 
representing  two  pairs  of  filaments  as  united  to  the  bands 
connecting  the  supra-  and  infra-cesophagcal  centres ;  and  one 
would  suppose  from  his  engraving,  that  the  pharyngeal 
nen'ous  masses  had  no  direct  connection  with  the  others.  It 
might  be  objected  to  the  foregoing  account,  that,  I  have  taken 
no  cognizance  of  the  splanchnic  aeries  as  a  special  system  ; 
but  1  would  reply,  that  on  this  subject  I  hold  the  opinions  Oi 
M.  Claude  Bemardt  to  be  in  the  main  correct. 

Sewte  Syskm. — Orgam  of  Hearing. — It  is  stated  in  most 
works  on  the  anatomy  of  molluscs  that  these  organs  are 
represented  by  a  pair  of  transparent,  racmbranous  saccules, 
containing  either  siliceous  or  calcareous  particles  termed 
otolites,  and  placed  upon  the  inferior  nervous  masses,  I 
frankly  confess  that  I  have  never  succeeded  in  finding  them 
present  in  Limax,  I  have  taken  great  pains  to  detect  them, 
but  iu  vain,  and  although  naturally  anxious  to  discover  some 


•  "  Cjctopicdia  of  Aimtomj  and  Phjsiology ;'  Article  "  Nervous  Sjstom  ;'* 
Diifbion  "  Coonparative  Auatomy." 
t  'Med.  Times  Bud  Q^eite/nl  tor  18C1 ;  and  '  Jounv.  de 'Ela^jtlvaX^T 
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apparatus  which  I  could  set  down  to  their  credit,  up  to  this 
time  my  efl'orta  have  been  unaucceasfiil.  From  this  circura- 
Btance  I  am  led  to  suspect  that  in  this  creature  no  auditory 
mechamBio  really  existSj  and  this  suspicion  is  somewhat 
strengthened  by  the  fact,  that,  tlie  so-cuLled  ear-ve«icles  arc 
eaid  to  be  among  the  first  detectable  organs  in  the  embryoj 
which  I  should  not  suppose  probable  as  regards  an  appendi- 
cular raecbanism  or  Bcnse-capsule.  To  speak  more  plainljj 
if  w^e  were  informed^  that,  in  the  embrj-onic  life  of  a  verte- 
brated  animal,  the  most  well-marked  a  vstem  was  the  auditoryj 
shovdd  we  not  be  inclined  to  fear  there  was  some  blunder  in 
either  the  statement  or  the  observation?  And,  besides,  if 
the  otolitic  cap&ulcs  be  located  upon  the  lower  nervons  centres, 
as  is  asserted,  and  thua  virtually  buried  in  the  viscera,  liow 
are  the  sonorous  impressions  to  be  received  from  without  ? 
Sarely,  this  would  not  be  an  advantageous  arrangement  of 
parts,  nor  in  obedience  to  the  simplest  laws  of  acoustics. 
For  the  only  method  by  which  a  vibration  could  be  conducted 
to  the  receiving  vesicle  would  be  through  the  mouth  and 
oesophagus,  so  that  the  familiar  expression  "  swallow"  should 
not  be  at  all  inapplicable.  ^1 

Organ  of  Touch. — Some  state  that  the  tactile  sense  m 
resident  in  the  inferior  tentacula,  these  being,  according  to 
the  same  authorities,  provided  with  bulbous  enlargements 
similar  to  those  of  the  upper  ones.  Respective  of  their  func- 
tion I  can  offer  no  comment,  but  I  cannot  just  now  endorse 
the  opinion  that  nervous  expansions  exist  here  j  an  enlarge- 
ment of  some  kind  is  occasionally  observed,  but  1  am  not 
prepared  to  admit  its  nervous  cliaracter.  Moquin-Tandon* 
attributes  to  these  tentacles  the  sense  of  smeU. 


Tasle. — This  faculty,  I  am  disposed  to  thinJ;  resides  in  the 
rugose  integument  forming  the  lateral  boundary  of  the  mouth ; 
this  portion  of  the  labial  organs  is  supplied  on  each  side  with 
a  branch  of  the  inferior  tentacular  nerve,  and  here  a  peculiar 
and  interesting  nervous  arrangement  may  be  observed.  The 
branch,  on  reaching  the  tegumentary  fold  alluded  to,  widens 
as  it  approaches  its  extremity,  and  terminates  in  a  pectinate 
expansion,  which  ia  imbedded  in  the  delicate  skin  of  the  lip  ; 
this  comb-shaped  structure  results  from  the  dirision  of  the 
final  portion  of  the  filament  for  about  ^  inch  distance  into 
a  series  of  minute  twigs,  which  pass  off  on  either  side,  and 
become  lost  in  the  neighbouring  tissue. 


I 
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Organ  of  Hsion, — The  eyes  are  two  in  number,  and  arc 
situated,  one  at  the  extremity  of  each  superior  tentacle,  aud 
are  recognisable  as  a  pair  of  black  spots  within  the  membranes 
by  which  they  are  surrounded.  By  delicate  manipulatiou 
the  eye,  together  with  the  tentacular  and  optic  nerve,  may  be 
separated  from  the  surrounding  darkly  stained  connective 
tissue,  and  then  is  seen  the  origin  of  the  nerve  of  sense  from 
the  extremity  of  the  tentacular  branch.  The  latter,  just 
before  it  terminates  in  the  end  of  the  tentacle,  expands  into 
five  or  sii  short,  thicJt,  and  unequal  divisions,  thus  cxliibitiug 
a  palmate  end,  the  fingers  being  arranged  in  such  a  position 
SB  vould  be  assumed  by  those  of  the  hximan  hand,  when 
grasping  a  large  ball,  antl  from  the  centre  of  the  palm,  so 
constituted,  a  very  fine  nen'ous  thread  travels  to  the  eyeball, 
the  intervening  distance  being  exceedingly  short.  This  at- 
tenuate uerve  having  reached  the  eye,  apparttit!y  enters  the 
posterior  part  of  the  sphere,  but,  so  far  as  I  could  observe,  it 
becomes  blended  with  the  membrane  of  the  ball,  wkich  is  a 
connective-tissue  structure,  and  after  the  choroidal  pigment 
haa  been  completely  removed,  the  two  tissues,  those  of  the 
optic  nerve  and  sclerotic,  appear,  not  only  continuous,  but 
identical  in  structure,  and  this  peculiarity,  althoiigh  at  first 
tight  anomalous,  is  at  once  appreciable  by  an  appeal  to  in- 
vestigations, of  my  friend,  Prof.  Beale,*  into  the  structure  and 
homologies  of  connective  tissue.  Indeed,  1  very  much  doubt 
that  any  structure  resembling  a  retina,  has  ever  been  observed 
in  pulmouates,  and  this  idea  is  borne  out  by  the  fact  that, 
Von  Siebold,  in  speaking  of  the  organs  of  vision  generally, 
among  cephalopora,  writes,  "The  internal  surface  of  the 
choroid  is  covered  by  a  whitish  pellicle,  which  is  vndoubtedly 
the  retina ; "  adding  afterwards,  "  Kulm  affirms  that  he  has 
teen  Una  white  pellicle  iu  Paludina,"  as  if  he  hesitated  to 
accept  the  onus  probandi  himself.  I  confess  I  am  sceptical 
BB  to  its  existence,  having  never  observed  the  faintest  trace  of 
it  myself.  The  sclerotic  membrane  forms  a  more  or  less 
spherical  sac,  M'hich  is  quite  transparent  at  a  point  opposite 
the  apparent  pcnetraiion  of  the  nerve ;  internally  tliis  sac  is 
lined  with  exceedingly  fine,  black,  granular  pigment,  which,  so 
far  as  I  could  observe,  is  not  enclosed  in  cells,  bat  is  bedded 
in  the  inner  wall  of  the  sclerotic,  and  for  the  most  part  is 
disposed  in  regular  lines,  long  and  short  alternately,  which 
assume  the  horizontal  position.  The  eyeball  owes  its  globu- 
lar form  to  being  filled  with  a  thick,  tenacious,  perfectly 
transparent,  vitreous  humour ;  this  is  very  well  observed  by 

*  Sec  '  Quftf t.  Joiirn.  or  Micros.  Science*  for  Oct.,  ISSl-,  'Mud.-Cto, 
Bcticw,' Oct.,  JiSffi;  ' Archives  ot  Midkiac  C  itc. 
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exerting  compr^sion  on  the  sac,  when,  a  portion  of  the  wall 
being  rupturedj  the  contained  gelatinous  matter  is  gradually 
forced  out  in  a  worm-like  manncrj  or  exactly  as  is  the  semi- 
fluid oil  colour  from  the  leaden  tube  of  an  artist.  The  cornea 
18  at  once  perceived,  and  on  two  or  three  occasions  I  have 
teaaed  from  it  a  small,  eolid^  transparent,  pointed,  elliptical 
body,  which  I  dai-e  say  serves  the  fimction  of  crytalline  lens, 
but  I  do  not  think  this  is  cafiily  or  often  detected.  The 
integument  is  attached  to  the  eyeball  in  front,  but  I  cannot 
imagine  it  passes  over  it,  else  I  ehoutd  suppose  there  was  a 
second  cornea,  unless,  indeed,  it  were  termed  conjunctiva. 
Yet  Siebold  states  that  the  integument  passes  over  the  eye- 
ball as  a  thin,  transparent  lamella.  Siebold  also  asserts  that 
in  no  case  can  ganglionic  globules  be  seen  in  the  expansion 
of  the  so-called  optic  nerve,  but  why,  1  cannot  think,  it  being 
a  matter  of  the  greatest  ease  to  discern  the  very  well-marked 
elliptical  endoplasts,  with  their  nuclei  and  granules. 

The  pedal  gland  consists  of  a  central  canal  closed  behind, 
open  in  front,  traversing  the  internal  portion  of  the  tissue 
of  the  foot,  from  the  posterior  extremity  of  the  creature  to  tlie 
integument  immediately  beneath  the  mouth,  and  having 
attached  to  its  lateral  borders  clusters  of  cndoplasts,  which 
simulate  the  structure  of  follicles.  Between  these  clusters 
numerous  blood-vessels  lie,  and  therefore,  did  we  suppose  a 
water-vascular  system  to  exist,  we  might  conceive  of  the 
aqueous  fluid  being  through  this  channel  introduced  into  the 
blood.  Various  functions  have  been  assigned  to  this  organ, 
among  which  not  the  least  secminffly  absurd  is  that  of  smell, 
which  Leidy*  has  set  down  to  it. 

Reproductive  Sygiejn, — The  organs  which  collectively  make 
up  this  system  are,  as  we  might  anticipate,  akin  to  those 
represented  in  the  genus  Helix,  They  are  those  of  the  two 
sexes  combined  ;  that  set  which  is  characteristic  of  either  sex 
being  morphologically  complete  in  eveiy  individual,  and  not, 
as  Steenetrupt  would  have  us  believe,  the  non- abortive 
moiety  of  a  complex  apparatus,  which  exhibits  a  complete 
bilateral  symmetry.  For  perspicuity,  the  parts  comprising 
this  machinery  may  be  thus  classified,  as  in  the  case  of 
Helix: 

1.  Female,  8,  Androgynous. 

2,  Male.  4.  Appendicular. 

•  SUUiBim's  'AmericM  Journal  of  Science,"  1847  j  ttad  'Ann.  Nat. 
Hist.,'  t%,  1847. 

t  'Uuteraoegelser  avtt  HeraapLroditismus  Tilvaerebe  i  N&taroD,' 
2SiB,p.  76. 
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The  female  portion,  as  with  Helix,  comprisea  the  ovary, 
oviduct,  albumen-gland,  uterus,  and  vagina.  The  ovary,  uu- 
like.  that  of  the  snail,*  is  not  a  mere  flattened  espansionj 
dmo&t  in&eparablj  united  to  the  lobules  of  the  liver;  but  is 
i  thick,  imperfectly  egg>shaped,  obloug  gland,  of  a  purplish- 
brown  colour,  divided  coarsely  into  three  or  four  lobes,  and 
these  again  into  innumerable  lobules,  which  project  iu  every 
direction,  being  more  loosely  bound  together  than  in  Hehx. 
It  b  situate  beneath  the  final  and  posterior  lobe  of  the  liver, 
and  immediately  behind  the  stomach ;  it  is  bounded  below 
by  the  museulO'Cutaneous  stnicture  of  the  foot,  upon  which 
it  lies  almost  freely,  being  merely  attached  to  the  inferior 
portions  of  the  liver  by  loose  filaments  of  connective  tissue. 
It  is  f  inch  long,  -l  inch  wide,  and  -^  inch  thick,  but  in  the 
nnimpregnated  condition  it  ia  diminished  in  bulk  by  about 
one  third  of  the  whole.  Viewed  under  a  medium  power,  the 
lobulea  appear  as  email  cavities,  of  an  irregular,  spherical 
shape,  which  seema  due  to  compreaaion,  these  being 
fiUra  with  a  transparent  fluid  and  numerous  endoplasts  con- 
taining granules  j  to  each  group  of  five  or  six  lobules  a  slight 
br&nch  of  the  oviduct  is  adherent,  but  it  cannot  be  traced 
to  any  individual  lobule,  appearing,  as  it  were,  to  become 
coQtiouous  with  the  connective  tissue  which  serves  to  unite 
them  in  bundles. 

In  the  anatomy  of  this  organ  I  have  been  more  than  ever 
convinced  of  the  error  of  H.  MiiUer's  ■views,  for  if  any  second 
vesicle  existed  within  the  ovarian  lobule,  I  could  not  have 
failed  to  detect  it ;  but  nothing  bearing  the  faintest  resem- 
blance to  an  included  saccule  could  be  discovered ;  nor  have 
I  detected  the  presence  of  zoosperms,  although  I  have  oc- 
casionally seen  them  in  small  numbers  within  the  ovarian 
follicles  of  the  snail.  The  ovary  is  prorided  with  a  tolerably 
large  blood-vessel,  one  of  the  main  branches  of  the  su^jerior 
division  of  the  aorta,  and  the  chief  peculiarity  of  the  cir- 
culation is  this  : — the  arterial  vessel,  having  sent  several 
branches  to  the  gland,  passes  from  it,  and  is  distributed  to 
the  posterior  lobe  of  the  liver.  At  the  middle  of  the  anterior 
inferior  border  of  the  egg-gland  entew  the  oviduct,  a  deli- 
cate conduit,  cylindrically  tubular  throughout,  a  little  convo- 
luted anteriorly,  and  containing  no  second  canal,  which  is 
venrsligbtty  larger  at  its  anterior  than  at  its  ovarian  extremity, 
And  is  of  a  pearly-white  colour.  It  is  situate  between  ovary 
and  uterus,  being  placed  at  first  beneath  the  liver  and 
•tomach,  but  afterwards,  assuming  a  superior  position,  lies 

•  "The  Generative  System  at  Helfx  aapersa,"  bj  tUe  author.  'Quart. 
Joutn,  of  Micros.  S<sieac«'  for  Oct,  I66I. 
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between  the  pro-stotnach  and  the  duodenal  bend  of  intestine, 
the  ovarian  artery  runuing  beside  it,  and,  finally,  about  the 
middle  of  the  body,  it  becomes  confluent  with  the  posterior 
portion  of  the  uterus.  It  measures  about  2{  inches  in  length, 
and  in  width  Vu  incli  behind  and  ^  inch  in  front. 
The  albumen-gland  resembles  that  of  the  snail ;  it  is,  how- 
ever, less  compact,  and  more  lingnafonn  than  boat-sliaped, 
and  is  usually  of  a  ycUowish-white  aspect  both  externally 
and  within ;  it  is  continuous  anteriorly  with  the  uterus,  and 
it  is  not  easy  to  draw  a  decided  line  of  demarcation  between 
the  two,  the  albumen-gland  seeming  but  a  solid  continuation 
of  the  uterus,  on  which,  moreover,  it  is  folded  hack,  (when  in 
ita  normal  position)  and  retained  by  almost  gossamer  folds  of 
connective  tissue.  It  lies  with  the  uterus  beneath  the  liver, 
and  inferior  to,  and  to  tlie  right  of,  the  various  folds  of 
intestine.  In  the  impregnated  indiTp-idual  it  attains  a  length 
of  1  inch,  and  a  breadth  of  4-  of  an  inch  at  ita  widest 
portion,  for  it  tapers  gradually  in  the  posterior  direction. 
Owing  to  the  existence  of  several  transverse  diWsioas, 
it  is  resolved  into  many  segments  or  lobules,  each  of  which 
assumes  a  rudely  indicated  wedge-shape,  and  is  adherent 
internally  along  the  inferior  mesial  line  [to  a  slender  branchlet 
of  the  oviduct,  which  traversies  the  gland  from  end  to  end. 
Microscopically,  the  anatomy  is  similar  to  that  of  Helix — an 
enormous  assemblage  of  albumen-globules  and  fibres.  1 
have  never  noticed  any  distinction,  as  regards  opacity, 
between  the  component  lobules  of  this  gland,  but  on  two 
occasions  I  have  found  it  entirely  absent.  The  uterus  may 
be  regarded  as  the  tubular  prolongation  of  the  albumen- 
gland,  which  has  just  received  the  termination  of  the  egg- 
duct.  It  is  a  vessel  of  considerable  calibre,  and  of  a  pure, 
translucently  white  colour;  it  is  thrown  into  about  a  hundred 
transverse  folds,  which  give  it,  to  an  extraordinary  obser\'er, 
the  semblance  of  as  many  little  pockets  lying  aide  by  side 
on  a  string,  and  which  may  be  due  to  a  shortening  (rela- 
tively) of  one  side  of  the  tube,  thus  gi'viiig  rise  to  a  corrugated 
or  plicated  appearance  on  the  other,  by  forcing  it  into  a 
series  of  puckers.  It  is  located  between  the  white-of-egg- 
gland  and  the  vagina,  to  which  its  anterior  end  is  con- 
joined, and  makes  two  or  three  serpentine  windings  in  its 
passage  from  behind  forwards ;  it  is  accompanied  bj-  a  medium- 
Bized  artery,  and  has  upon  its  (as  it  aeems)  shortened 
border,  the  testicular  follicles,  firmly  adherent.  It  is  placed 
in  the  purely  abdominal  region,  and  beneath  the  liver, 
gullet,  and  folds  of  the  alimentary  canal,  lying  more  or  less 
to  the  right  side  of  the  body,  and  retained  ia  siluhy  various 
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lifamentous  filaments  of  connective  tissue.  Wlien  separated 
from  its  attachments,  it  is  a  little  more  than  24  iucJies 
in  length:  wliilst  iu  calibre,  at  its  widest  point,  tuid  even 
when  itudisteiided  by  ova,  it  reaches  |  inch  iu  fully  developed 
specimens.  Structurally,  it  possesses  all  the  features  of  in- 
eiaalic  connective  tissue,  with  a  few  nucleated  fibres,  which 
have  the  aspect  of  involuntary  muscle.  It  is  contracted 
wjteriorly  and  infiindibuliform,  and  is  continviedas  a  strong, 
straiglit,  white  dnct^  about  ■)■  inch  long  and  -^j  inch  wide, 
which  I  term  the  vagina,  and  tliis,  in  its  turn,  opens 
into  an  expansiion  of  the  cloaca,  for  which  I  would  propose  the 
name  of  en^^-sac,  and  of  which  I  shall  speak  presently.  The 
male  section  of  the  generative  organs  includes  the  testis, 
with  the  vas  deferens  and  penis,  which  latter  are  virtually 
one  and  the  same  organ.  The  sperm -forming  gland  is 
a  simple  and  prolonged  structure,  being  constituted  of 
a  repetition  of  similar  parts,  each  of  which  follows  the 
roliicular  type;  it  ia  commonly  of  a  wlutisli-yellow  colour, 
Rnd  from  this  circumstance  may  at  once  be  distinguished 
from  the  ntenis,  which  otherwise,  to  a  careless  observer, 
might  seem  to  be  part  and  parcel  of  it.  Being  strongly  united 
to  the  shortened  border  of  the  uterue,  it  has  the  same  rela- 
tioDs  and  position  as  that  vessel,  and  is  of  the  same  length, 
but  iu  breadth  is  not  more  than  V^  inch  at  its  widest 
part.  It  consists  of  a  narrow  duct — csecal  at  its  posterior 
extremity,  which  lies  against  the  albnmen-gland,  and  free 
b  frout,  where  it  is  continued  as  vas  deferens — to  one  aide* 
of  which  is  attached  a  collection  of  follicles,  which  secrete 
the  gperni,  and  pour  their  contents  into  the  common  ex- 
cretory duct.  Eacli  follicle  is  of  an  ovato-lanceolate  out- 
line, the  apex  pointiug  outwards,  and  from  its  surface  nu- 
meroua  papillary  elevations  rtse,  which  I  (uncy  are  lesser  fol- 
licle*, thus  giving  to  the  whole  gland  a  higher  position  as  re- 
s  t/rffitnizat'wn.  than  that  of  Helix  ;  indeed,  it  is  remarkable 
two  animals  so  very  closely  related  zoologically  should 
ibit  such  well-defined  difl'ercuees  in  the  minute  structure 
of  their  glandular  mechanisms.  Here,  however,  as  in  the 
loail,  1  observed,  on  compressing  a  portion  of  a  foUiclej  very 
many  8{|iianiose,  oval  enduplasts,  occasionally  nucleated  j  the 
testicular  duct  leaves  the  uterus  as  this  passes  into  tlie  vagina, 
and  is  now  called  the  vas  deferens.  This  channel,  1  should 
think,  has  been  incorrectly  designated;  for  although  in  other 
molluscs  it  is  easy  to  trace  the  point  of  union  between  it  and 

•  Tins  sffonls  a  marked  conlrnst  witli  t!ie  sbmo  orgiw  in  Helix,  in  vhich 
I  doublt;  row  of  follicles  is  foiinil  {tide  '  Dub.  Quwt.  Joum.  of  Seienoo.' 
AprU.  isei). 
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the  penis,  yet  in  Limai  the  one  is  so  completely  the  proh 
tion  of  the  other,  thatj  it  is  impossible  to  indicate  either  the 
commenceaieiit  of  peuis  or  the  termination  of  vas  deferena; 
hence  this  tube  may  be  looked  on  as  the  penis.     It  is  of  a 
transparently  white  colour,  a  little  wider  in  front  than  be- 
hind, and  takes  its  course  from  the  testicle  postcriorlVj  to  the 
generative  outlet,  in  the  following  manner.     It  first  curves 
outwards  and  to  the  left,  and  then,  turning  in  the  opposite 
directionj  approaches  the  right  side  of  the  body,  passing  over 
the  uterus  and  beneath  the  rectnm  j  here,  placed  in  the  right 
lateral  region,  and  covered  by  the  membrane  of  the  lung,  it 
travels  anteriorly  as  far  as  the  cloaca,  when,  bending  at  an 
acute  angle,  again  below  the  rectum,  it  insinuates  itself  be- 
tween the  ovary  and  duct  of  the  sperraatheca,  posterior  to 
the  latter,  and,  finally,  after  Ij'ing  beneath  the   aorta  and 
above  the  egg-sac,  it  opens  by  a  rounded  apertiire  into  the 
cloaca.      The   androgynous    division    involves    the    sperm- 
sac  and  its  duct.     Tlic  former  is  a  spherical  expansion  of  the 
latter,  with  an  exceedingly  thin,  transparent,  easily  ruptured 
coat,  upon  the  outer  surface  of  which  several  arterial  twigs 
ramify,    producing,   by    the    contrast    between   their   white 
branches  and  the  transparent  groundwork,  a  very  beautiful 
appearance.    I  cannot  think,  how  Ti'evirauns*  oouhl  have 
supposed  that  this  vesicle  was  a  urinary  organ,   for  it  bos 
not  the  slightest  connection  with  the  so-caiied  kidney,  and, 
on  the  other  hand,  is  decidedly  attached  to  the   generative 
outlet  by  its  duct.     It  is  situate  on  the  left  of  the  uterus,  by 
whose  anterior  fold  it  is  embraced,  has  the  gullet  below  it, 
and  is  covered  by  the  right  anterior  lobe  of  the  liver.     In  the 
unimpregnated  animal  it  is  empty,  wrinkled,  and  triangular 
shaped,  with  s.  length  of  -rV  and  a  breadth  of  |  an   inch ; 
but  subsequent  to  coition  it  is  distended  with  semen  (which, 
contrary  to  the  assertion  of  Von  Siebold,  is  not  at  this  period 
fully   developed),   assumes  the    globular  fonn,   and    has   a 
diameter  a  little  over    f  inch.     Its    microscopic   structure 
is  that  of  connective  tissue,  simulating  here  and  there  a  fibril- 
lated  constitution,  which  disappears  under  the  influence  of 
caustic  potash,  and  having  a  few  of  the  nucleated  endoplasts 
of  non-atriated  muscle.     It  empties   its  contents   into   the 
cloaca,  through  the  duct  of  the  spermathcca.    Tins  is  a  strong 
and  short  canal,  uniting  the  sac  and  outlet.     Starting  from 
the  former,   it  travels  to  the  ri^ht  beneath  the  aorta  and 
uterus,  and,  curving  across  the  penis,  with  the  egg-sac  to  itd 
left,  it  communicates  with  the  cloaca  by  a   circular  open- 
ing, just  beside  the  penis  and  at  its  dextral  border.     It  is 
*  '  Zeitschrift  fitr  Phjsiologie,'  i. 
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about  ^  incli  tongj  and  somewhat  more  than  -yi^  inch  in  dia- 
meter. 

The  appendicular  eeries  embraces  the  egg-aac  and  eloacal 
glands.  The  first  is  a  couical,  papillary  extension  of  the 
hinder  portion  of  the  outlet,  its  apex  towards  the  left  and 
front,  and  its  base  in  the  opiwsite  direction.  Interiorly,  it  is 
ItoUovr,  and  receives  at  its  greatest  diameter  the  orifice  of  the 
vagina,  which  projects  into  it  something  in  the  tnanuer  of 
"  prolapsus  ani."  I  do  not  know  that  any  function  haa  been 
ascribed  to  this  canity,  and  in  the  absence  of  any  other  office, 
and  from  the  fact  that,  during  the  deposition  of  ova  each  egg 
remains  within  it  for  some  time,  I  would  suggest  that  it  utatf 
eerre  to  place  the  ovum  in  a  position  to  receive  the  attach- 
ment of  the  peculiar  threads  which  connect  the  deposited  ova. 
It  measures  ^  inch  or  thereabouts  iu  length,  and  has  a  thiek- 
uea»  varying  between  i  and  -!f  inch,  and  is  eompoaed  of 
must'ular  and  connective  bands  intermingled. 

The  cloacttl  glands,  so  far  as  I  ara  aware,  have  not  beeo 
heretofore  described,  yet  they  are  numerous  and  iutcrestingj 
and  deserve  notice,  because  in  Liraai  the  multifid  vesiclee  of 
the  lieltcids  do  not  appear ;  and,  therefore,  it  ie  likely  that^ 
be  iheir  function  what  it  may,  it  is  here  performed  by  these 
cloaca]  organs.  They  present  in  their  entirety  to  the  naked 
eye  a  purplish-brown,  tripy,  pilose  aspect,  and  surround 
closely  the  internal  or  abdominal  surface  of  the  cloaca,  from 
ita  anterior  extremity  to  the  egg-sac;  their  ducts  pierce  the 
cloaca!  walls,  and  may  be  seen  externally  (on  the  inner  or 
non-abdominal  side)  as  a  cluster  of  minute  apertures.  If  a 
tliin,  carefully  prepared  section  be  made,  with  Valentin's  knife, 
the  following  structures  are  observed.  An  immense  quantity 
of  dark  follicles,  lying  iu  indidcrent  tissue,  and  recalling  at 
first  sight  the  Meibomian  glandules  of  the  eyelid  ;  each 
folUcJe  is  compound,  being  composed  of  a  central  stem  or 
channel,  which,  as  it  passes  towards  the  outer  surfaccj  sends  off 
three  or  more  lateral  branches,  and  to  the  end  of  each  of  these 
a  dark,  spherical,  grape-like  vesicle  is  united,  which,  when 
ruptured  by  compression,  shows  its  contents  to  be  a  liquid 
matter  containing  endoplaatj*  and  gi'anules  (fig.  2).  The 
common  generative  outlet  I  have  not  yet  described,  for  as 
it  belongs  to  no  section  in  particular,  it  could  not  have 
hwn  referred  to  till  the  other  regions  were  disposed  of. 
Divested  of  its  glandular  appendages,  it  Ls  a  very  simple  tube, 
alK)ut  i  inch  long,  and  as  vndc  also  when  distended ;  into  its 
posterior  part  open  the  penis  and  the  aperm-sac-duct ;  it  ia 
attached  to  the  egg^aac  behind,  and  in  front,  where  it  forma 
the  generative  apertui-e — which  is  closed  by  au  ela&tvc  ^oai. — 
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is  lost  in  the  general  integpiment.  It  is  upon  the  right  side^ 
about  midway  Uctween  the  pulmonic  orifice  and  right  upper 
tentacle,  and  in  a  plane  about  |  inch  lower.  J| 

The  eggs  of  this  creature  are  deposited  during  the  moBtbll 
of  August  and  September,  usually  under  large  stones,  bat 
Beldom  in  the  earth;  they  are  about  twenty  in  number, 
collected  together  by  means  of  glutinous  threads  which  adhere 
to  them.  The  egg  is  spherical,  of  an  opaque  white,  measures 
about  ^  inch  in  diameter,  and  cousists  of  two  coats,  a  quautit^ 
of  albumen,  and  the  yelk-mass.  The  outer  coat,  and  that 
in  which  the  opacity  ia  observed,  appears  glistening  and 
granular  under  the  microscope  when  viewed  by  reflectefl 
light;  when  isolated,  it  is  found  to  be  exceedingly  tough,  and 
to  be  composed  of  some  material  having  a  fibrillated  structure 
apparently,  and  bearing  iu  its  substance  particles  of  carbonate 
of  lime,  for,  when  acted  on  by  weak  acetic  acid,  an  efl'er- 
vescence  results,  and  the  opacity  vanishes.  The  fibres  of 
which  it  seems  made  up  are  not  real,  but  due  possibly  to  the 
wrinkling  to  which  the  membrane  is  exposed  in  aubmittiug 
it  to  examination  ;  at  all  events,  when  a  portion  of  it  has,  by 
careful  manipulation,  been  flattened  out,  and  allowed  to  remain. 
for  some  time  in  a  solution  of  cauotic  potash,  the  fibrillation 
disappears,  and  a  clear,  structureless  membrane  remains.  The 
inner  coat  is  transparent,  but  presents  the  falsely  fibred  aspect 
of  the  outer  one.  The  yelk  is  a  yellowish  mass,  presenting 
the  usual  granular  aspect,  and  built  up  of  rounded  endoplasts 
oil-globules,  and  coloured  granules. 
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General  remarks. — In  contrasting  the  reproductive  app: 
ratuB  of  Limax  with  that  of  Helix,  as  concerns  position,  form, 
and  stinctnre,  we  find  that,  while  occupying  the  same  place 
as  that  of  Flelix  with  relation  to  the  viscera  among  which  it 
lies,  it  presents  many  characters,  morphologically  and  histo- 
logically, which  were  not  observed  in  that  of  the  latter  genus. 
We  miss  here  the  dart- sac,  multifid  vesicles,  flagellum, 
and  spermatheca-caecum,  which  are  so  fidly  developed  in 
Helix.  The  first  has  no  representative;  the  eloacal  glands 
may  be  a  substitute  for  the  second ;  and  since  it  is  probable 
that  the  third  and  fourth  are  mutual  adaptations — the  one 
owing  its  development  to  the  requirements  of  the  other — it 
follows  that  the  non-development  of  the  one  is  consequent 
upon  the  teleological  absence  of  the  other.  Here,  too  we' 
observe  no  eloacal  valves,  and  from  this  it  is  probable  that 
the  function  which  in  a  former  memoir  I  attributed  to  these 
organs  is  not  the  incorrect  one.  It  is  not  a  little  surprising 
that  Moquin-TandoD,  who  has  given  a  rude  engraving  of  a 
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portion  of  tlie  reprodactive  apparatus,  slioiild  have  overlooked 
the  <jlanriular  character  of  the  outletj  and  not  less  so  that  he 
ahouid  hax'e  represented  the  egg-sac  as  being  of  acrescentic 
form,  and  termed  it  the  *'  horned  appendage.'*  Moreover,  1 
can  with  difficulty  imagine  that  he  has  ever  seen  the  spermatic 
particles,  for  he  figures  these  latter  (as  though  he  had  been 
looking  at  tadpoles  or,  more  probably,  at  pictures  of  human 
semen),  vith  gigantic  spherical  heads,  wheresa,  actuallvj  they 
only  exhibit  an  approach,  and  a  very  faint  one,  to  a  capital 
extremity,  in  the  form  of  a  little  spiral  coil.  The  testicular 
&nd  uterine  divisions  of  the  genital  system  are  supplied  with 
blood  by  a  lateral  vessel,  wliich  passes  from  the  vaginal  end 
to  the  albumen -gland,  lying  upon  the  border  of  the  uterus, 
and  transmitting  branches  to  this  structure  and  to  the  testis. 
With  regard  to  the  distinctness  of  the  latter  organ,  I  may 
*tate  that  its  excretorj'  duct  is  not  the  semi-canal  which 
PreTOst*  took  it  for;  1  have,  after  a  little  manipulation,  suc- 
ceeded in  isolating  completely  its  lower  or  anterior  end, 
together  with  its  continuation,  the  penis.  The  retractor 
Bcle  of  the  intromittent  tube  is  often  absent,  but  when 
It  is  a  simple  band,  arising  from  the  integument  above 
the  foot- 
It  is  almost  impossible  to  describe  the  anatomical  peculi- 
uities  of  a  creature  so  highly  organized  as  that  of  Limax, 
with  the  accuracy,  and  perspicuity  which  are  desirable  j  henoe, 
doubtless,  in  the  foregoing  vert/  general  account  there  may, 
of  course,  be  errors,  not  only  in  observation,  but  in  induction. 
Theses-should  they  exist — it  is  hoped,  may  soon  be  pointed 
out,  by  others  more  skilled  in  the  examination  of  moUuscan 
organisms  than  the  author,  who  can  only  add,  in  conclusion, 
that  his  »ole  object  in  the  communication  of  these  researches, 
bas  been  the  advancement  of  biologic  science,  by  an  effort 
to  elucidate  what  seemed  to  him,  a  subject  left  too  long  in 
obscurity. 

*  '  Attn,  dea  Seienoes  sat.i'  ux. 
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In  the  October  number  of  the  '  Annals  of  Natural  Histor 
(p.  304)  is  described  and  figured  an  organism  contained  in  «t' 
muddy  deposit  dredged  up  at  St.  Helena,  and  regarded  at 
that  time  by  its  discovererj  Dr.  Wallich,  as  the  lower  jaw  of 
a  vertebrate  animalj  although^  as  he  confesses,  he  had  not 
then  submitted  it  to  any  detailed  examination.  ■ 

The  minute  size,  however,  and  general  characters  of  th? 
specimen,  when  it  was  exhibited  at  the  meetin«r  of  the  British 
Association  at  Cambridge,  led  many  at  once  to  doubt  the 
propriety  of  this  determination.  Opinionsj  nevertheless,  ap- 
pear to  have  been  very  widely  divided  as  to  the  real  nature 
of  the  object.  In  a  subsequent  notice  respecting  it,  in  the 
December  number  of  the  same  journal  (p.  41-1) ,  Dr.  Wallich, 
in  retracting  his  former  opinion,  as  having  been  too  hastily 
formed,  states  that  the  specimen  had  been  pronounced  by 
different  observers  to  be — the  mandible  of  a  fish— a  portion  of 
the  lingual  ribbon  of  a  Miira — ^tbe  claw  of  a  minute  cruata- 
ceaa — part  of  the  manducatory  apparatus  of  Notommata  or 
an  allied  species, — and  lastly,  a  valve  of  the  pedicellaria  of  aomf 
species  of  Eehinns,  in  which  last  Tiew  he  is  himaelf  now  ind 
dined  to  agree.  " 

As  it  would  appear,  therefore,  that  there  must  be  some- 
thing peculiar  in  a  structure  about  which  such  diversity  of 
views  can  be  entertained ;  and  as  Dr.  Wallich,  in  his  latter 
oommunication,  has  cited  me  as  the  author  of  the  last  opi- 
nion in  the  above  list,  it  may  perhaps  be  interesting  to  some, 
that  the  gronnda  upon  which  it  is  formed  should  be  stated. 

As  none  of  the  drawings  hitherto  given  of  the  organism 
afford  anything  like  a  correct  notion  of  its  real  appearance, 
I  have  had  the  accompanying  figures  prepared  by  an  artist, 
wholly,  I  believe,  unaware  of  the  nature  of  the  disputes  about 
it,  and  whose  representation,  therefore,  may  be  regarded  as 
uninfluenced  by  any  preconceived  opinion. 

Of  the  various  opposed  views  above  enumerated,  it  appears 
to  me,  and  wiLL  perhaps  also  appear  to  most  othere,  that 
the  only  ones  requiring  serious  consideration  are  that  advo- 
cated by  myself  and  that  so  ingeniously  supported  by  Mr.  C. 
Spenec  Bate,  in  the  December  number  of  the  'Annals  of 
Natural  History'  (p.  4-40).  That  gentleman,  whose  opinion 
in  such  a  matter,  if  he  had  had  an  opportunity  of  inspecting 
the  specitnen  itself^  would,  of  course,  carry  the  very  greatest 
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leight,  suggests  tbat  the  so-termed  "jaw"  may  be  the  dac- 
hftoSfOT  moveable  rlaw  of  a  miixute  crustaceati  (Pkrosina). 
But,  with  all  due  allowance  for  the  circiimstance  that  this 
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pinion  appears  to  hare  been  baaed  only  upon  the  iaspection 
of  the  original  very  faulty  figure  given  by  Dr.  Wjillich,  it 
aeems  to  me  that,  even  with  this  allowance,  an  insuperable 
objection  to  Mr.  Spence  Bate's  i-icw  would  arise  from  the  fact 
that  the  "  second  row  of  marginal  armature"  is  really  placed 
as  if  it  were  the  second  ramus  of  an  actual  jaw,  and  not,  ae 
he  erroneously  interprets  or  appears  to  interpret  the  figure 
(*  Aun  Nat.  Hist.,'  x,  p.  304),  in  the  earac  line  or  plane,  but 
above  the  first  row,  as  I  understand  him  to  mean. 

There  can  be  no  doubt,  as  he  or  any  one  would  see  on  a 
glance  at  the  specimen  itself,  that  the  two  serrated  margins 
are  placed  one  behind  the  other,  as  the  alveolar  borders  of  a 
jaw  would  be.  This  being  the  case,  it  is  needless,  I  should 
fancy,  any  longer  to  entertain  the  question  of  the  object  being 
the  claw  of  a  crustacean,  in  which  the  serrations  or  denticles, 
if  there  be  any,  are  always  placed  in  a  single  median  row. 

But  baring  negatived  tbia  view,  upon  what  grounds  is  the 
tfaiiig  to  Ijc  regarded  as  the  valve  of  a  pedicellaria  ?  This 
may  be  explained  in  a  few  words,  and  will,  I  hope,  be  found 
to  be  satisfactorily  elucidated  by  the  adjoined  figures.  Of 
these,  fig.  1  represents  the  "jaw"  as  it  ia  exhibited  in  Dr. 
Wailich's  preparation,  in  which  the  object  is  unfortunately 
&  good  deal  obscured  by  foreign  matter.  Fig.  2  is  the  side  view 
of  a  valve  of  the  pedicellaria  of  Echinus  Uvidus,  of  which  some 
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mounted  specimens  have  been  kindly  furnished  by  Dr.  Wallicli, 
whilst  fig.  3  shows  the  corresponding  part  of  the  pedicellaria 
of  a  species  of  Amphidotus,  as  I  am  informed  by  Mr.  R. 
Beck,  to  whom  I  atn  indebted  for  the  illustration.  The  figures 
of  several  other  pedicellarian  valves  might  have  been  added, 
all  differing  more  or  less  inter  se,  though  agreeing  in  essential 
structure ;  but  I  have  thought  the  above  examples  would  be 
8u£Scient  9t  the  present  purpose.  I  would  remark,  however, 
in  passing,  that  a  full  account  and  accurate  figures  of  the  va- 
rieties which  exist  in  the  pedicellarise  of  various  Echinids 
and  Asteridas,  would  afford  a  subject  for  a  very  useful  and 
interesting  paper,  and  might  assist,  perhaps,  very  considerably, 
in  the  discrimination  of  species  or  genera  in  those  families. 

In  those  cases  that  I  have  examined,  and  probably  in  all, 
the  pedicellarise  of  the  Echinidee  consist  of  three  valves,  arti- 
culated apparently  in  a  complex  manner  to  each  other,  and 
fiiruished  with  appropriate  processes  for  the  attachment  of 
the  muscles  by  which  they  are  moved.  It  is  not  my  intention, 
nor,  in  fact,  in  my  power,  to  describe  fully  the  mechanism  of 
these  organs,  but  simply  here  to  point  out  in  a  few  words  the 
essential  points  regarding  them,  so  far  as  they  throw  light 
upon  the  structure  of  the  "  jaw." 

Each  valve  consists  of  a  spooD-shaped  distal  portion,  at  the 
base  of  which  is  a  strong,  curved,  arched  process,  like  a  door- 
knocker, and  on  either  side  of  the  same  part  an  irregular  pro- 
cess or  condyle,  by  which  the  valve  appears  to  be  connected  by 
a  ligamentous  tissue  with  those  next  to  it.  Viewed  on  tlic  inner 
or  concave  side,  the  valve  will  be  seen  to  be  strengthened  by 
a  prominent  median  ridge  or  kelson,  from  which  a  ridge  passes 
off  obliquely  forward  on  each  side,  nearly  to  the  edge  of  the 
spoon-shaped  portion.  This  kelson  posteriorly  or  towards 
the  base  of  the  valve,  rises  into  a  strong,  bluntly-toothed  pro- 
cess, generally,  I  believe,  connected  to  the  sides  of  the  base, 
or  to  the  external  condyles  above  mentioned,  by  a  slender 
calcareous  arch.  To  this  rough  eminence  of  the  kelson  I 
conceive  the  occlusor  muscles  or  muscle  to  be  attached,  whilst 
the  dilators  are  doubtless  inserted  in  the  door-knocker 
appendage  below.  The  anterior  part  of  the  kelson  some- 
times also  supports  one  or  more  sharp  denticles,*  but 
in  some  cases,  as  for  instance,  I  think,  in  Echinus  sphara, 
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I  had  entirely  overlooked  the  median  tooth  in  the  "jaw,"  and 


was 


quite  unaware  of  the  oecurrcnce  of  any  in  that  situation,  in  other  Pedicel- 
larise, until  it  was  pointed  out  to  me  by  my  friend  .Mr.  II.  Beck,  to  whose 
quick  si<;ht  aud  ready  assistance  I  am  'much  indebted  ou  the  present  as  I 
have  been  on  other  occasions. 
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!ii*8  median  armature  is  waiitinft  in  the  "  spoon/'  wlioae 
edges  ftlso  in  that  species  are  armedj  not  T.7itli  sharp  denti- 
des  as  iu  all  otiier  instances  I  have  as  yet  st-cn,  but  with 
bluDtcr  transverse  ridges — presenting,  in  fact,  pretty  ncarlT 
the  sitme  diB'erence  that  exiifits  between  the  dentition  of 
Mwftelua  ItPvis,  and  that  of  other  dog-lish.  The  only  other 
essential  point  to  which  I  need  refer,  is  the  serration  or  den- 
tition, as  it  might  well  be  termed,  on  the  edjj;e9  of  the  valve. 
This  armature  usually  consists  of  a  series  of  very  tine  teeth, 
extending  from  the  hinder  end  of  the  border  throughout  its 
whole  length,  except  at  the  jioint  where  it  may  be  interrupted, 
aa  appears  usually  to  be  the  case,  by  one  or  more  considerably 
larger  denticles  on  each  side,  or  at  the  apex.  Besides  this,  the 
mar^  may  be  either  straight,  as  in  Amphidutiis  and  Echinus 
tphara  and  the  ''jaw,"  or  scalloped  as  in  Echinus  Hvidtts. 
And  doubtless  numerous  other  variations  will  be  met  with. 

Now,  upon  inspection  of  the  figures,  it  will  be  seen  that  all 
these  parts,  except  the  hinder  door-knocker  process,  which  is 
wanting  in  every  specimen,  being  easily  detached  from  the  rest 
of  the  valve,  are  exhihited  in  the  "jaw."  The  letters  in  each 
figure  are  applied  to  the  corresponding  parts. 

a.  Tlie  serrated  mnrgiji. 

i.  The  larger  denticles. 

f.  The  mediatt  rid ^e  or  kelson,  with  a  large  denlide  in  hont, 

d.  The  kterat  coadyleB. 


On  Ihe  Nebve-Celi.9  of  the  Stinai  Conn  in  the  Ox. 
By  W.  Hendrv,  Surgeon  (Hull). 

The  careful  and  patient  manipulation  required  in  order  to 
display  and  mount  the  ncrife'Celh  of  the  cord  has  undoubtedly 
tende*!  to  retard  any  general  knowledge  of  these  most  singular 
and  interesting  bodies,  whose  structure  and  relations  have 
hitherto  remained  in  comparative  obscurity.  They  are  nume- 
rous and  well-defined  corpuscles,  exceedingly  variable  in  size 
and  form,  and  furnished  with  conspicuous  circular  nuclei  and 
nucleoli,  of  a  yellowish  colour,  and  usually  presenting  towards 
one  or  other  extremity  a  pigmentary  matter  of  a  peculiar 
kind.     They  are  also  fumiished  with  one  or  more  ^toceweB, 


and  hcnee  have  been  desigiiatcd,  unipolar,  bipolar,  or  multi- 
polar cells.  The  processes  in  question  arc  described  as  anas* 
tomoeing  filaments,  or  as  brandies  connecting  one  cell  with 
another,  or  as  continuous  with  tlie  peripheral  nerve-fibres. 
In  some  cases,  again,  they  appear  to  have  free  terminations  in 
the  surrounding  tissues.  But  these  are  questions  upon  which 
all  observers  are  not  satisfactorily  agreed;  nor  is  this  a  matter 
of  surprise  when  we  consider  the  extremely  rainute  portions 
subjected  to  microscopical  examination,  the  necessary  pre- 
liminary prepwation  required,  and  the  utiavoidable  disturb- 
ance of  parts,  all  tending  to  interfere  Tvith  if  not  wholly  to 
destroy  tlie  normal  arraugemeut  of  auch  delicate  structures. 
Nevertheless,  keen  research,  multiplied  obscrvationsj  and 
careful  description  of  what  is  seen,  may  eventually  lead  to  a 
more  perfect  knowledge  of  the  distribution  of  those  parts  _ 
wherein  at  present  some  ambiguity  may  exist.  H 

It  is  no  easy  matter,  under  most  circurastancca,  correctly  to 
determine  the  question  of  the  attachments  of  the  processes 
just  referred  to,  some  lying  above  and  others  below  the  cells, 
whilst  others,  again,  abruptly  terminate  short  of,  or  apparently 
extend  bej'ond  them  ;  some  of  these  appearances  seeming  to 
be  produced  by  the  rough  usage  employed  to  bring  the  objects 
properly  into  view.  And  in  many  instances  in  which  we 
might  feel  inclined  to  believe  in  the  union  or  continuity  of 
the  processes  with  nerve-filaments,  or  with  other  processes  of 
the  same  kind,  the  employment  of  higher  magnifying  powers 
(J  inch)  will  in  some  cases  resolve  these  connecting  filaments 
into  capillaries,  which  are  so  distributed  and  so  completely 
encircle  the  cells,  that  but  for  the  characteristic  nuclei  in  the 
walls  of  the  capillary  vessels,  very  incorrect  inferences  might 
be  entertained  as  to  their  true  nature.  From  careful  and  re- 
peated  observation,  however,  my  own  conviction  is,  that 
anastomoses  do  exist  between  one  cell  and  another,  and  that 
the  processes  do  likewise  become  connected  or  continuous 
with  nerve-fibres,  and  that  free  terminations  are  also  to  be 
met  with,  although  it  is  not  improbable  that  the  latter  may  _ 
be  produced  in  consequence  of  the  manipulation  to  which  theH 
parts  are  subjected.  W 

The  nucleated  vessels  I  have  observed  in  the  spinal  cord  of 
the   OS,   in   close   apposition   with   the  nerve-cells,  have  a 
diameter  of  -n\,Tjth,  ^',n,thj,  and  rrVoth  o*"  &"  it^c^ii  whilst 
the  nuclei   in    their  walls  are  about  ttVo      '"^  length,  and 
are  of  a  roundish  or  oval  shape,  with  a  breadtli  of  i-~~/">  or    ' 
equal  in  some  cases  to  that  of  the  vessel  itself.     Vessels  un-fl 
doubtedly  exist  below  and  above  these  measurements,  but  the    i 
extremes   are    not    now   sought   for.     The   nerve-filaments 
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prCBOPt  a  more  homogeneous  stnicture,  and,  as  a  further  dis- 
tinctioti,  the  blood-vessds  may  frequently  be  traced  in  con- 
nection with  others  containing  altered  hload-corpuscles,  their 
nature  l»eing  thus  placed  beyond  all  doubt. 

My  present  object  is  not  so  much  to  enter  fully  into  the 
histology  of  the  cord  as  to  endeavour  to  awaken  new  interest 
in  the  subject,  and  to  offer  certain  suggestions  with  respect 
to  manipulation,  by  which  the  investigation  may  be  rendered 
more  easy  and  satisfactory. 

I  would,  in  the  first  place,  recomraend  the  experimenter  to 
obtain  a  foot  or  two  in  length  of  the  cord  of  the  ox,  to  cut 
this  up  into  pieces  two  or  three  inches  long,  and  then  to 
place  these  in  a  wide-mouthed  quart  stoppered  bottle  contain- 
ing a  solution  of  chromic  acid,  of  a  moderate  yellow  colour. 
Other  portions  may  be  preserved  in  spirits  of  wine.  After  a 
few  days  the  investigation  may  be  commenced,  it  being  by  no 
tneans  necessary  to  wait  for  some  months,  as  is  usually  stated 
to  be  requisite,  before  sections  can  be  made.  These  ehotUd 
be  made  with  a  sharp  razor,  with  which  the  larger  portions 
are  til  be  cat  into  lengths  of  about  -\  inch.  On  the  surfaces 
thus  exposed,  the  arrangement  of  parts  in  the  interior  of  the 
cord  will  be  seen.  Its  substance  consists  of  a  white  external 
93\d  a  gray  or  cincritious  internal  substance,  disposed  in  the 
form  of  two  cresceiitic  masses,  one  on  either  side  and  placed 
back  to  back,  united  by  a  transTcrse  band  or  commisisure. 
Of  the  horns,  or  coruua  as  they  are  termed,  of  each  crescent, 
the  anterior  are  short  and  thick,  whi!st  the  posterior  are 
longer,  slenderer,  and  more  divergent.  Besides  this,  the  cord 
will  now  be  seen  to  be  partially  divided  into  two  halves  by  an 
anterior  and  posterior  median  fissure,  the  former  not  so  deep 
but  wider  than  the  latter,  and  both  occupied  by  a  v^cular 
menibrnne  or  tiissite. 

It  will  be  found  convenient  to  have  the  following  articles 
and  reagents  at  hand,  and  in  readiness  for  immediate  use. 

One  or  two  pair  of  surgeon's  forceps,  several  common 
sewing  needles,  a  razor,  several  glass  slides,  box  of  round, 
thin,  glass  covers,  three  or  four  watch-gla-sses,  one  or  two  wine- 
glasses, two  or  three  glass  rods,  blotting-paper  in  shps  of 
one  inch  square,  one  or  two  cloths,  basin  of  water  for  clean- 
ing slides,  &c.,  lancet  or  two,  and  a  pair  of  sharp  scissors — 
also — 

1 .  A  solution  of  moderately  dilute  caustic  Boda,  in  a  watch- 
fisas. 

2.  Dilute  acetic  acid,  in  a  wine-glass. 
8.  Water,  in  a  wine-glass. 
4.  Creosote  and  najphlha  solution^  in  waU;li-%\&». 
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5.  Microscope,  with  one  inch  objective  in  focua,  an^ 
illuniinated  to  cxamiue  pro;,fress. 

Then  take  up  one  of  the  smaller  sections  of  the  cord,  and 
with  a  pair  of  forceps  lay  hold  of  a  Bmoll  portion  in  or  about 
the  transverse  comnjissiirej  or  in  one  of  the  cornua,  as  beiiij^ 
the  parts  whicli  promise  the  most'  successful  yield.  Thifl^ 
fi'agnient  may  then  be  immersed  for  a  few  moments  in  the 
solution  of  caustic  soda,  and  then  transferred  to  the  acetic 
acid,  to  neutralize  the  soda,  and  render  the  tissue  souiewhat 
clearer.  After  a  minute  or  two  transfer  it  to  the  vessel  of 
water  to  remove  the  acid,  &c.,  and  then  place  it  in  the 
creosote  or  preservative  solution.  All  this  is  hut  tlie  work 
of  a  few  minutes,  and  with  a  careful  avoidance  of  a  too  pro- 
longed destructive  immereioa  in  the  soda-solution,  a  number 
of  a  similar  small  particles  of  the  cineritious  substance  may 
thus  be  passed  through  the  successive  stages,  before  they  are 
placed  iu  the  preservative  solution  preparatory  to  micro- 
fscopical  esaminatiou. 

Any  of  the  little  portions  so  prepared  may  now  be  taken 
up  with  the  forceps,  and  placed  upon  a  glass  slide,  and 
broken  up  in  more  minute  particles  (size  of  pins'  heads), 
which  are  again  to  be  teased-out  with  needlee  as  finely  as 
possible,  aided  by  a  drop  of  the  solution.  These  particles 
should  then  be  bo  arranged  that,  upon  moderate  pressure, 
they  shall  not  run  together,  it  being  desirable  that  they 
should  be  mounted  and  examined  separately.  The  fluid 
may  now  be  withdrawn  by  blotting-paper,  and  the  remainder 
of  the  slide  wiped  dry;  a  drop  of  the  solution  is  then  to  be 
placed  in  the  middle,  and  the  thin  glass  cover,  previously 
breathed  upon,  applied  by  means  of  the  forceps,  all  air- 
Ijubbles  being  carefully  excluded.  Moderate  pressure  is 
applied  with  the  points  of  the  forceps,  and  the  surplus  fluid 
absorbed  at  the  edges ;  the  slide  being  every  now  and  then 
placed  under  the  microscope  to  examine  progress,  until  the 
appearances  are  rendered  aa  distinct  as  they  can  be.  The 
cover  is  now,  probably,  slightly  adherent,  and  a  due  supply 
of  solution  being  inclosed,  the  whole  is  to  be  cleansed  and 
dried  without  disturbing  the  object,  and,  at  the  end  of  a  few 
minutes,  the  slide  may  be  tranferred  to  the  turning-plate, 
and  finished  oflT  with  a  border  of  varnish. 

I  have  various  slides  in  my  possession  prepared  in  this 
manner,  which  have  kept  for  several  weeks.  Their  ultimate 
durability  I  know  not,  but  the  measures  adopted  have  served 
for  my  own  investigations,  as  well  as  for  the  exhibition  to 
others  of  a  class  of  objects,  which  I  shoiild  conceive  to  be 
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thus  as  readily  and  perfectly  lUusti'ated  as  by  any  other  pro- 
ceeding hitherto  promulgated. 

Mffifitremi'iit  of  the  celts, — The  utmost  variety  exists  in 
the  magnitude  and  form  of  these  bodies;  llipy  are  usually  de- 
scribed as  globular  in  man,  ajsd  Carpenter  assigus  them  a 
diameter  of  from  -rjVt.t'i  to  xinth  of  an  inch. 

Kolliker  gives  a  diameter  of  from  -Oo'"  to  -06'"  for  the  larger 
rariety,  which,  being  reduced  to  fractional  parts  of  the  Eng- 
lish inch,  shows  a  range  of  from  -j^—X\\  to  -Hf- th  of  an  inch. 
My  own  measures  of  the  cells  in  the  ox,  whic-h,  thout^h  for 

I       the  most  part  are  of  a  peculiar  elongated  form,  arc  some  of 

■    them  more  globulai',  average — 


In  length,  from  -rii.th  to 


In  breadth 

Nucleus 
Nucleolus 


=th 


i-^th  of  an  inch, 
th 


J  0  <» 

TT.'jTijth 
1      th 


KoUiker  gives  to  the  nucleus  in  raan  a  diameter  of  0*001 5'" 
to  •008"',  or  from  Wtt  to  -p^'Tj-5^th  of  an  Eug-lish  inch,  and  to 
the  nucleoluB  one  of  0'0005'"  to  '003'",  or  -^p'-^^th  to  :r/-^th 
of  an  English  inch. 

In  TTith  of  an  inch  square,  or  the  -ri-th  part  of  a  square 
inch,  I  have  counted  forty-nine  large,  elongated  cells  ;  whence 
it  may  be  estimated  that  there  are  between  three  and  four 
hundred  thousand  nerve-cells  in  a  cubic  inch  of  the  cineri- 
tious  substance  in  the  spinal  cord  of  the  ox.  How  vast, 
therefore,  must  Ix;  their  number  computed  throughout  the 
entire  length  of  the  cord;  how  complex  their  relations,  and 
how  marvellous  their  functions,  whether  we  regard  them  as 
active  centres  of  growth  and  reparation,  or  the  source  them- 
•elve^  of  nervous  power. 


OasEBTATIONS  OH  BRITISH  ZoOPHYTKS.      Bv  T,  StR^THILL 

Wkight,  M.D„  F.R.C.P.  Edin. 

i.  On  Reproduction  in  ^"Etjuorea  iritrina.  Communicated  to 
the  Iloval  Physical  Society  of  Edinburgh,  November  37th, 
I8C1.  '  (PI,  IV). 

In  vol.  i  of  Agassiz's  'Natural  History  of  the  United 
States'  the  following  pas*a|;e  occurs; — "As  to  the  ^Eqiio- 
readai,  1  have  no  doubt  that  they  are  genuine  Hydroids,  though 
I  have  not  been  able  to  trace  with  certaiaty  the  oxvgxk  ot  tte 
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^quorea  of  our  coast  to  any  true  hydroid.    But  the  stniettire 

of  jEquorca  io  its  adult  Medusa  state  ia  so  strictly  horaolo- 
gous  to  that  of  aJl  the  uaked-pyed  Mcdusse,  that  even  if  it 
were  ascertained  that  it  undergoes  a  direct  metataorjihosis 
from  the  egg  to  the  perfect  Medusaj  I  would  oot  hesitate  to 
consider  it  as  a  memlier  of  the  order  of  Hyiiroids,  Biuee  it  has 
simple,  radiating,  aquiferous  tubes,  a  circular  canal,  and  mar- 
ginal tentacles  closely  connected  with  it,  and  provided  with 
minute  pigraeut-spots  at  the  base/'  Agassiz  was  doubtless 
correct,  and  he  might  also  have  predicted  that  it  belonged  to 
the  genus  Campanularia  or  Laomedea,  as  it  corresponded  with 
the  Medusoide  of  those  genera  in  the  presence  of  otoliths, 
while  the  Medusoids  of  the  Tubularian  hydroids  hitherto  ob- 
served, are  destitute  of  those  appendages.  In  the  begin- 
ningof  this  month  (November)  Mr.  Fulton  sent  me  two  living 
specimens  t>i  ^quorea  vitrhm  [PI.  IV),  one  about  three  inches 
in  diameter,  the  other  about  six  inches  and  a  half.  The  number 
of  lips  of  the  latter  was  about  forty,  the  radiating  canals,  each 
having  a  long,  double  ovisac,  about  eighty,  and  the  marginal 
tentacles,  by  efitimatiou,  four  hundred.  On  exatnining  the 
ovaries,  I  found  that  the  eggs  were  hatched,  and  the  young, 
in  the  form  of  almost  invisible  planula;,  were  issuing  fnam  the 
ovisacs.  These  were  geutly  extracted  Avith  a  glass  syriage, 
an  instrument  so  useful  to  those  who  practise  the  obstetric 
ai't  amongst  the  Hydroidie,  and  were  placed  about  three  weeks 
ago  iu  glass  tanks  of  rlean  sea-water  prepared  for  their  re- 
ception. !Many  thousands  of  larvic  were  placed  in  the  tanks, 
and  of  those  about  a  score  have  been  developed  into  Cam- 
paiiularian  polyps ;  about  a  hundred  are  still  progressing  to 
that  end,  and  the  rest  have  disappeared.  It  was  with  no  little 
impatience  and  anxiety  that  I  saw*  the  planula  during  a  fort- 
night fix  itself  to  the  glass,  spread  itself  out  into  a  short 
thread,  secrete  its  sclcroderm,  put  forth  its  polyp-bud^ this 
last  slowly  swelling  day  by  day,  until  at  last  it  opened,  and  a 
polyp  appeai-ed,  furnisbed  with  twelve  alternating  tentacles, 
joined  together  for  about  one  third  of  their  length  by  a  web, 
the  polyp  euclosed  in  a  cell  terminating  in  many  acuminate 
segments.  It  is  now  about  si.\  years  ago  that  I  was  watcliJng, 
in  like  manner,  the  slow  evolution  of  a  bud  from  a  Campauu- 
larian  zoophyte,  the  Laomedea  acuminata  of  Alder,  the  bud 
opened,  and  a  bright-green  Mcdnsoid  issued  forth,  having 
four  lips  and  two  tentacles.*  The  hydroid  phase  of  ^i/uorea  ^ 
viirina  is,  as  far  as  I  can  determine,  identical  with  that  of  ■ 
L.  acuminata  in  shape  j    but  is  so  e^ccesstvely  small — quite 
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iorisible  to  the  naked  eye — that  we  must  wait  for  further 
ilevelopraent  before  we  can  detertuuie  their  iclentity.  Ge- 
penbaur  has  proved  that  the  Mediisoid  of  Velrlla  acquires  a 
farther  number  of  canals  and  tentacles;  and  1  have  elsewhere 
recorded  the  successive  changes  which  occur  iu  the  iStedusoicls 
of  several  species  of  Atractylis,  It  is  also  certain  that  such 
increase  in  the  number  of  elements  (canals,  lips,  teutacles, 
and  otoliths)  does  occur  in  jEqnorca  vitrina,  for  the  smaller 
epeeimens  liave  always  a  less  number  than  the  lai-gcr.  Mc«u- 
time  the  question  as  to  the  larval  state  of  j'Equorea  vitnntt  is 
settled.  Tins,  the  largest  of  all  the  naked-eyed  MeduaaSj  is 
the  reproductive  phase  of  one  of  the  smallest  of  all  the  Hy- 
droid^. 

2.  Reproduction  of  ^■i/raciy''-* '^''f ""4(1,  Alder,  (PI,  IV).  Com- 
municated to  the  Royal  Physical  Society  of  Edinburgh, 
February  2Gth,  18(12. 

This  zoophyte  was  described  by  Mr.  Alder  at  the  last  meet- 
injj  of  this  society.  In  September  last  1  found  a  large  female 
specimen  at  Largo,  aud  was*  fortunate  enough  to  have  an  op- 
portanity  of  studying  its  anatomy  and  reproduction.  The 
polyp-steras  are,  as  Mr.  Alder  has  shown,  funnel-shaped  and 
expanding  at  the  top.  From  them  the  milk-white  polyps 
issue,  each  fumishcrl  with  an  alternating^  row  of  long^  tenta- 
cle*. The  scleroderm,  or  corallum,  is  covered  by  a  thick  layer 
of  colletoderm,  wliich  is  continued  over  the  body  of  the  polyp, 
and  which,  when  the  polyp  retires  within  its  tube,  fills  up  the 
top  of  the  tube  by  its  cushiony  folds,  so  that  the  polyp  is 
completely  hidden,  and  the  funnel  appears,  as  it  were,  closed 
by  a  valve.  The  coUetoderm  in  my  specimen  was  coated  and 
impregnated  with  mud.  Mr.  Alder's  specimen  was  covered 
with  grrains  of  fine  sand.  I  was  at  first  inclined  to  believe 
that  this  zoophyte  was  merely  a  variety  of  Atriictiflh  repetis, 
which,  with  its  Medueoids,  I  have  already  described  to  the 
society;  but  after  it  had  been  in  captivity  a  few  days,  1  found 
that  it  was  beginning  to  put  forth  ovisacs,  one  on  opposite 
tides  of  the  polyp-stems  (PI.  IV,  fig.  7). 

The  mode  of  reproduction  in  this  zoophyte  i*  unique 
omon{r»t  the  Tuhulariadie,  thoujgh  I  have  noticed  and  de- 
scribed it  iu  the  Sertulariaa  and  Campanularias. 

The  female  generative  sac  of  AiractylLi  arenosa  resemblca 
that  of  Hydractinia;  it  is  a  simple  sac,  formed  of  ectoderm^ 
or  the  outer  Inyer  of  the  coenosarc,  enclosiag  a  similar  sac  of 
^ndoderm,  the*  "  placenta,"  the  whole  being  covered  by  a 
lAjer  of  scleroderm  and  coUetoderni.  Between  the  phiccuta 
and  the  ectoderm  a  large  number  of  ova  are  developed,  eack 
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showing  a  germinal  vesicle  and  spot  (fig.  8).  "When  the  ova^ 
are  sufficiently  advanced  for  extrusion  from  the  generative 
cavity,  the  investments  of  the  sae  are  ruptured,  the  sac  as- 
sumes a  long,  cylindrical  form  (Hg.  9),  and  a  moat  laborious 
process  of  parturition  comnienccs.  ^Vith  each  pain  tlie  ecto- 
derm of  the  sac  contracts  laterally,  like  the  bell  of  a  Medusa, 
and  at  the  same  time  the  placenta  (fig.  9  c)  is  dilated  by  fluid 
pumped  into  it  from  the  somatic  cavity  of  the  zoophyte,  so 
that  the  ova,  which  are  floating  in  a  milky  fluid,  are  forced 
against  the  summit  of  the  generative  sac.  Meanwhile^  another 
process  has  been  going  on — ^the  external  surface  of  the  sum- 
mit of  the  sac  has  been  secreting  a  thick  cap  of  gelatinoua 
coUine  (fig.  9  rf),  M'hich  is  to  form  a  nidus  for  the  further  de- 
velopment of  the  ova.  The  contractions  become  still  more 
violent,  until  the  ova  are  confined  in  a  mass  at  the  dilated 
upper  part  of  the  sac;  this  last  is  ruptured,  and  they  are  then 
forced  into  the  gelatinous  cap,  which  atiU  remains  attached  to 
the  summit  of  the  empty  generative  sac  (fig,  10  rf).  The  ova 
now  undergo  imperfect  fissure,  and  are  developed  into  planulfe 
within  their  uest,  from  winch  they  at  last  escape,  and,  after 
switnming  ia  the  water,  doubtless  become  fixed  and  converted 
into  polyps. 

Atraciylis  arenom,  although  it  gives  off  an  immense  num- 
ber of  young,  is  one  of  the  rarest  zoopliytes  on  our  coast, 
probably  on  account  of  the  low  viability  of  its  planuhe.  "While 
Serttt/aria  piimifa,  one  of  the  commonest  species,  the  young 
of  which  are  likewise  developed  in  a  similar  gelatinous  nest, 
will  quickly  line  the  vessel  in  which  it  is  kept  with  forests  of 
young  zoophytes,  not  a  single  planula  of  Atraciylis  arcnosa^ 
of  the  immense  niunber  that  were  given  off  by  ray  spccimen^fl 
ever  attained  the  polyp  stage.  ^ 

We  have  in  this  zoophyte  the  reappearance  amongst  the 
Tubulariadse  of  a  mode  of  gelatinous  nidification  which  ob- 
tains in  various  orders  of  the  atiimai  kingdom — in  tlie  Pro- 
tozoa, the  Mollusca,  the  Annelida;,  the  Inaecta,  and  even 
amongst  the  Vertebrata,  as  in  the  common  frog.  "R'e  may 
ask,  how  is  it  that  the  ova  of  Hydractinia  anil  Coryue  are 
diachargrd  into  the  water  to  float  about  without  any  protec- 
tion, wliile  those  of  Alractylis  areitom,  the  Sertulariait  and 
Laomedeas,  require  such  various  provisions  for  tlieir  furtheel 
development  f  But  we  do  not  find  auythiug  iu  the  physiology] 
of  these  zoophytes  to  answer  the  question. 

3.  AiraehjHs  mlniuta,  T.  S.  W.     (New  species.)     Commum- 
cated  to  the  Roy.  Phys.  Soc,  Febniary  ^Uth,  1852, 

Polypary  yellow,  dendritic,  branches  given  off  at  an  acute 
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angle  from  the  stenij  crooked,  wrinkled^  but  not  ringed. 

Polyp  with   eight  alternate   tentacles,  buccal  cavity 

silveryj  eiidodermal  liniug  of  stomach  bright  red-lead 

coloared.     Rcprodiiction  not  observed. 

This  aoophyte  was  foand   on   stones   at  Largo,  in  little 

kried^  ahrubby  treeSj  about  an  inch  high,  exposed  at  the 

rest  tides.      The  bright-yellow  colour  of  the  polypary  at 

once  strikes  the  eye,  which  is  also  arrested  by  tlie  gaudy 

colour  of  the  minute  polyps.     These  appear  to  be  marked  by 

two  broad  internal  patches ;  one,  corresponding  to  the  buccal 

cavity,  of  a  dense  silvei-y  white ;    the  other  to  the  cavity  of 

the  stomach,  of  a  brilliant  reddish  orange.    I  have  also  found 

very  rainufce  specimens  of  this  species  at  Grautoo. 

4  Laotnedea  declpiens,  T.  S,  TV.     (New  species.)     Commu- 
nicated  to  the  Roy.  Phys.  Soc.,  February  26th,  1862. 

Polypary  minute;    stem  filiform  fleiuosej  with  from  oue 
to  five  branchesj  each  bearing  a  cell ;  the  stem  is  au- 
^^L  nulated  with  about  five  rings  above  the  origin  of  each 

^^B  branch ;  the  branches  are  annulatcd  throughout ;  cells 

^^k  wideuiug  rapidly  towards  the  top,  with  even,  double 

^V  rims.    Polyp  with  about  sixteen  tentacles  and  trutn- 

I  pet-ehaped  proboscis. 

f  Tliis  pretty  little  Laomcdea  resembles  much  the  Laomedta 
nvgiecla  of  Aider,  except  that  the  margia  of  the  cell  Is  even, 
and  has  the  appearance  of  bciog  double  for  about  half  its 
length  from  the  rim,  though,  from  the  extreme  delicacy  of 
the  cell,  this  character  is  only  made  out  with  difficulty.  The 
reproduction  of  this  zoophyte  resembles  exactly  that  I  have 
described  In  Laomedea  lacerata,*  except  that  each  gelatinous 
nest  of  A.  decipiens  contains  only  three  ova,  while  that  of 
Z,.  facerata  contains  six  or  eight. 

5,  Clava  nodosa,  T.  S.  W.  {New  species.)  Communicated  to 
the  Roy.  Phys.  Soc.,  March  26th,  1863. 

"  Polypary  creeping.     Sclcroderm  membranous.     Polyps 
single,  small,  am-ora- coloured,    each  springiug  from 
small  knot  of  convoluted  tubes." 
This  zoophyte  was  found    on   the    fronds   of  Deleaseria 
3»fftiifiea  at  Queensferry  and    Largo.      The  very  delicate 
ircada    of    the    polypary    creep   over    the    fronds   of    the 
ecaweed,  and  at  intervals  twine  themselves  into  a  convo- 
luted  knot   of   membranous    tubes,   from    which   a   single 
polyp  arises.    This  species  occui-s  only  at  low-tide  mark, 

■  '  Ellin.  New  Fill).  Hug,'  K.  S.,  vol.  is.. 
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irhile  C.  repem,  for  which  it  may  be  mistaken^  is  found  in 
shallow  rock-pools. 


6. 


genua  and  species 
to  the  Eoy.  Phjra 


i 

i. 

4 


Acharadria  lanj/ix,  T.S.W,  (New 
PI.  V,  figs.  7,  8,)  Communicated 
Soc.,  March  26th,  1863. 

"  Polypary  branchedj  spirally  twisted.    Polyps  pale  orange, 

with  two  rows  of  tentacles.     The  lower  row  fiom  4  to 

12,  the  upper  row  from  3  to  8  capitate." 

On  stones  carrying  CaryophyUia  Smilhii,  received  from 

Il&acombe.     This  little  Tubulariaii  was  about  a  quai'ter  of 

&n  inch  high,  with  three  polyps,  and  resembled  in   habit 

Tubularia  larynx.     It  bears  the  same  relation  to  Vorticlava 

that  Tubularia  larynx  does  to  Corymorpha.  ^ 

7.  Vorticlava  Proteus,  T.  S,  W.      (New   species.      PI.   V.} 
Comrauuicated  to  the  Roy.  Phys,  Soc.,  May  7th,  1862. 

Stleroderm  absent.     CoUetoderra  covering  body  of  polyp. 
Upper  row  of  tentacles  capitate  5  ;  lower  row  9. 

Several  epecimens  of  this  zoophyte  were  found  in  the 
"  Fluke  Hole,"  Firth  of  Forth.  The  body  of  the  polyp  is 
exceedingly  extensible.  At  one  time  a  mere  button  at- 
tached to  the  stone  on  which  it  dwells ;  at  another  it  trans- 
forms itself  into  the  various  shapes  shown  in  the  accom- 
panying figures.  A  hard  covering  to  the  body  wouM  neces- 
sarily prevent  or  impede  these  raations.  The  Bclcrodermj™ 
therefore,  is  absent,  and  the  whole  body  of  the  polyp  isfl 
covered  with  a  layer  of  transparent  "  coUine,"  which  exteuda 
from  the  foot,  where  it  forma  a  thick  mass,  to  a  ridge  wliit^h 
runs  beneath  the  insertion  of  the  lower  rim  of  tentacles. 
The  zoophyte  has  the  power  of  ch^iging  its  place. 

8,  Trichydra  pudica,  T.  S,W.   (PI.  VI.)    Communicated  to 

the  Roy.  Phys.  Soc,,  May  7th,  1863. 

This  Hydroid,  which  I  have  already  described  to  the  Society  * 
was  found  recently  covering  a  small  shell  from  the  "  Fluke 
Hole."  As  its  mode  of  reproduction  had  never  been  observed,  ^ 
I  placed  it  in  a  small  vessel  of  carefully  examined  sea-water,  ]V 
and  exposed  it  to  light,  a  mode  of  treatment  which  often 
tnducce   the    HydroidEE  to   assume   their   Mcduaoid  phase.  ^ 
After  some  time,  two  small  Mcdusoids  were  found   in   the'fl 
water,  but  I  was  unable,  by  the  most  careful  examination,  to 
detect  their  mode  of  development,  as  no  '*  gonophorea  "  ap- 
peared on  atiy  part  of  the  ddmosarc.    The  connection 

doubt,  alt] 
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am  convinced  that  no  other  zoophyte  occurred  on  the  shell. 
Of  iu  the  water  in  which  it  was  placed. 

Medusoid  of  TYickydra  pudica? — Umbrella  mitre-Bhaped, 
jBOTered  with  minute  thread-ceila.      Sub-umbrdia  with  four 
ral  canals,  destitute  ol"  ovaries  or  sperin-sacs.     Peduncle 
£hort,  cyliudrical,  four  cleft  at  the  mouth.     Tentacles  four, 
ibort,    with    two  or   four    intervening    tubercles.       Ooiiies 
it.     Eye-specka  absent. 

9,  Oft  the  development  of  Pycno^on-LarvtB  within  the  Pohjpa 
of  Hydractinia  cchinata.  Communicated  to  the  Roy. 
Phys.  Soc.,  May  7th,  1862. 

In  a  commuuication  made  by  Professor  Allmau  to  the 
British  Aaaociatioii  in  1859,  entitled,  '  On  a  remarkable 
form  of  Parasitism  among  the  Pijcnogonidts'  the  autlior  dc- 
sctibed  the  occurrence  of  certain  vesicles  on  tlie  branches  of 
the  Coryme  exima,  which,  although  possessing  a  strong  re- 
eemblancc  to  the  reproductive  sacs  of  the  zoophyte^,  and 
formed  of  all  the  proper  tisauea  of  the  cojnosaix'  and  its 
ooFerings,  were  distinguished  from^  those  organs  by  each 
enclosing  a  single  living   Pycnogon,  "which,  iu   the  smaller 

icles,  was  embryonic,  while  in  the  larger  it  presented  an 
[vanced  stage  of  development.  A  similar  observation  waa 
made  by  Mr.  G.  Hodge  ('Ann.  and  Mag.  N.  Hist./  ser.  3, 
Tol.  ii),  who  considered  that  the  sacs  were  modified  or  stunted 
branches  of  the  Coryne,  the  development  of  which  had  been 
arrested  by  the  presence  of  the  enclosed  Pycnogon.  On  read- 
iiig  the  papers  of  these  gentlemen  I  remembered  that  1  had, 

le  time  before,  been  much  puzzled  by  the  discovery  of 

iless  Pycnogons  resembling  Mr.  Hodge's  figure  (pi,  iVj 
fig.  10,  op.  cit.)  in  several  altered  polyps  of  a  specimen  of 
Hydractinia.  In  this  case  two  or  three  were  found  in  each 
polyp,  which  had  assumed  the  form  of  a  dilated  and  traus- 
parent  saCj  crowned  by  its  usual  tentacles.  The  polyps  ap- 
peared to  be  bloated  and  overgrown  under  the  use  of  their 
Pycnogon  diet.  Mr.  Hodge's  paper  at  once  set  me  on  the 
look-out  for  another  specimen  of  Hydractinia  tenanted  by 
Pycnogons,  and  this  I  at  last  obtained  by  the  kindness  of  my 
friend.  Dr.  Wilson,  Demonstrator  of  Anatomy  at  the  Univer- 
Bity  of  Edinburgh.  In  this,  one  of  the  polyps  contained 
three  larva:  of  a  pale-yellow  colour,  which  appeared,  as  far 
as  could  be  seen  without  injuring  the  polyp,  to  be  destitute 
of  legs.  When  first  observed,  the  polyp  was  furnished  with 
its  proper  complement  of  tentacles ;  but  aa  the  development 
of  the  Pycnogons  proceeded,  the  tentacles  were  absorbed,  and 

polyp  became  r  long  sac,  pointed  at  ita  up^t  e^Uem\,^ , 
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anf)  fitting  closply  on  the  larvee,  which  appeared  to  be  im- 
bedded ia  the  longitudinal  foUls  of  t!ie  higldy  developed 
endoderm,  Mr.  Hodge  supposes  that  the  larvfc,  at  a  very 
early  stage,  are  swallowed  by  ordinary  alimentary  polyps 
of  the  Corync,  and  carried  through  the  tubes  of  the  coeno- 
earc  until  they  arrive  at  a  part  which  is  about  to  become  a 
polyp,  which  thereupon  has  its  destination  altered.  And 
I  think  there  can  be  little  doubt  that  his  surmise  is  corrcctj 
as  inCoryne  the  Pycnogon  sacs,  in  all  stages  of  development, 
are  not  only  destitute  of  tentaclesj  but  arej  according-  to 
Professor  Allman,  covered  by  a  layer  of  the  c)iitinoua  poly- 
pary  or  selcroderm.  Such  a  mode  of  nidijicatioit,  however, 
could  not  take  place  in  Ilydractinia,  the  eoeiiosarcal  tubes 
of  which  arc  of  exceedingly  small  calibre.  Accordingly  we 
find  that  the  Pycnogon  sacs  in  this  zoophyte  are  formed,  not 
by  the  arrest  or  change  in  development  of  an  immature  polyp, 
but  by  the  degeneration  of  a  tentacled  polyp  .previously  perjf 
feet. 

Perhaps  I  ought  to  mention  here  that  globular  sacs  ar 
occasionally  found  in  place  of  the  polyps  in  Carijne  glatidutosa,' 
Dalyell.  These  are  destitute  of  sderodcrmj  and  lined  with 
a  very  dense  brown  endoderm,  arranged  in  soinewliat  reticu- 
lated folds.  As  far  as  I  observcdj  they  were  empty,  and,  by 
constantly  undergoing  alternate  processes  of  dilatation  and 
contraction,  appeared  to  influence  the  circulation  of  the 
zoophyte.  It  is  possible  that  minute  Pycnogons  may  have 
existed  in  these  sacs. 


Oh  the  UttTlCATiNO  Fil^iments  of  the  Eolid.b. 
By  T,  Stbethux  Wbioht,  M,D, 

In  the  second  volume,  new  series,  of  this  Journal,  p.  ' 
is  contained  a  translation  of  a  paper,  by  Dr.  Bergh,  "  On  the" 
existence   of  IJrticating  Filaments  in  the   MoUusca."     As 
neither  Dr.  Bergh  nor  his  translators  appeal-  to  be  aware  that 
anything  has  been  written  on  these  bodies  in  Great  Britain^ 
since  the  observations  of  Messrs.  JIancoek  and  EmbletoiM 
were  published,  I  am  induced  to  lay  before  the  readers  of  thS* 
Journal  an  abstract  of  a  paper  read  by  me   to  the   Royal 
Physical  Society  of  Edinburgh,  on  the '22nd  of  December, 
1858,  and  published  in  their  '  Proceedings,'  containing  obser- 
vations   "  On   the  Cnidie  or  Thread-cells  of   the    Eohda;/^ 
witieh  I  h&re  since  confirmed  by  repeated  experiments. 
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*ur-,  Strethill  Wriglit,  after  describing  the  anatomy  of  the 
icspiratory,    digestivcj    and   hepatic   organs  in  the  EolidBB, 
«t&tcd  that   in   his   memoir  on  Htfdractinia   echinata,  read 
before  the  society,  Kovcmber  26tb,  1856^  he  had  written — 
Hydmctinia  is  infested  hy  a  small  species  of  Kolis  {Bolt* 
nana),  which  peels  off  the  polypary  with  its  rasp-like  tongue, 
snd  devours  it — possessed,  1  supposej  of  some  potent  magic, 
nhich  renders  aU  the  formidable  armament  of  its  prey  of  no 
ftTsdl,    Now,  each  of  the  dorsal  papilla;  of  the  Eolida;  contains 
at  its  extremity  a  small  ovate  vesiclcj  commimicating,  through 
the  biUary  sac,  withthe  digestive  system,  and  opening  externally 
hy  a  minute  aperture  at  the  cud  of  the  papillae.  This  vesicle  is 
found  crowded  with  compact  masscsof  thread-cells,  whiclimasses 
in  Eniig  nana,  consist  of  aggregations  of  small  and  large  thread- 
cells,  identical  in  size  and  shape  with  those  of  Hydractinia^ — 
on  which  this  Eolis   preys — not  contained  in   capsules,  but 
cemented  together  by  mucus.     When  wc  consider  that  each 
of  the  vesicles  is  in  indirect  communication  with  the  stomach, 
I    think   we  may,    without   presumption,   suggest  that   the 
masses  of  thread-cells  found  iu  Eoiis  nana  are  quasi  fsecal 
collections  of  the  thread-cells  of  Ilydractinia,  whichj  protected 
by  their  strong  coats,  have  escaped  the  digestive  process.     In 
corroboration  of  this  view,  I  may  mention  that  the  Eolis 
paptUosa,  as  figured  in  the  work  of  Alder  and  Hancock,  have 
a  perfect  resemblance  to  those  found  in  the  Actinias,  which 
laht  animals  furniah  au  Abyssinian  repast  to  these  carnivorous 
molIuBca.'"'     Dr.  \T right  afterwards  found   that,  as   to   the 
above  idea,  he  had  been  anticipated  by  his  friend,  Mr.  Gosse, 
who,  in  Ms  'Tenby,*   after    noticing   the   existence  of  the 
tbread-cella  in  the  papillae,  remarked — "  The  inquiry  1  suggeat 
would    be,  how   far  the  presence  of  thread-cells  might  be 
couuected   with    the  diet    of   the   mollusc?     And  whether, 
seeing  the  forms  of  the  missile  threads  vary  in  different  genera 
of  zoophytes,  the  forms  of  the  corresponding  organs  in  the 
papilhe  of  the  EoUdes  would  vary  if  the  latter  weje  fed  ex- 
clusively  first  on  one  and  then  on  another  genus  of  the  former." 
He  afterwards  found  that  Mr.  Huxley  had  also  doubted,  pre- 
viously to  Mr.  Gosse  and  himself,  whether  the  thread-cells  of 
the  Eolidae  were  not  adventitious.     Here  were  three  inde- 
pendent observers  to  whom  the  idea  had  suggested  itself: 
Mr,  Huxley  had  first  hinted  it;  Mr.  Gosse  suggested  it  and 
how  it  might  be  found  to  be  true;  Dr.  Strethili  Wright  also 
had  suggested  it,  and  given  two  instances  in  corroboration  of 
Mi  opiiiion,  and  then  he  proceeded  to  detail  observations 
vhicb  would,  he  hoped,  entitle  it  to  lie  enrolled  as  a  proved 
ikct  in  the  records  of  science.     Ist.  A  specimen  of  Eolis  ttana 
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wa«  brought  home  from  Morison's  Haven,  on  a  shell  covered 
with  Hydrantinia,  taken  from  a  rock-pool,  in  which  was  a 
profase  growth  of  Campanutaria  Johnstoni,  The  papillae  of 
tliis  Eolis  contained  the  ttro  kinds  of  thread-cells  which  are 
found  on  Hydractinia,  together  with  the  large  thread-cells 
which  occur  within  the  reproductive  capBules  of  C.  Jofnistoni. 
2nd.  An  Eolis  coronata  was  taken  at  Queensferry,  on  a 
massive  epecimcn  of  Coryne  eximia,  which  was  very 
abundant  there.  The  thread-ceDs  of  C.  eximin  were  very 
distinctive,  being  very  large,  oval,  and  containing  a  fonr- 
barted  dart.  The  thread-cells  of  the  EoHb  and  Coryne  were 
carefully  compared  together,  and  were  found  to  be  identicid. 
3rd,  Dr.  M'Bain  and  Dr.  Wright  found  an  Eolis  Drummontiii 
on  a  fine  specimen  of  Tubularia  indh'isa.  They  first  carefully 
examined  the  thread-ceUs  of  the  Tubularia,  and  found  four 
kinds,  two* (large  and  small)  of  a  nearly  globular  shape,  e«ch 
containing  a  four-barbed  dart,  and  two  (large  and  email)  of 
an  almond  abape,  the  larger  one  containing  a  thread  fur- 
nished with  a  lenjifthencd  brush  of  recurved  barbs.  Tliey 
then  exiamined  the  papilla?  of  the  Eolis,  and  found  the  ovate 
sacs  filled  with  an  indi&crirainatc  mixture  of  all  the  four  kinds 
of  thread-ecUs  found  on  TuMaria  indkisa,  4111.  Dr.  M'Bsiin 
and  Dr.  ^V right  found  a  Bpeciracn  of  Eolis  Landsburgii  on 
Enr!endrit(jm'ameiim.  Ei(derid>'ium  I'ameym  was  funiished,  as 
to  tlie  bodies  of  its  polyps,  with  very  large,  bean -shaped  thread- 
cells,  in  which  an  uubarbed  style  could  l>e  detected,  while  the 
tentacles*  of  the  polyps  were  covered  with  exceedingly  minute 
cells.  They  compared  the  tbread-cells  of  the  ICudendrium 
with  those  found  in  the  sac  of  Eolis,  and  found  both  kinds 
idcntienl.  Lajstjy,  Dr.  Wright  had  kept  the  specimen  of 
Eolia  Drtiminondii  above  mentioned  fiisting  for  a  long  time, 
and  then  introduced  it  to  a  lai^^e  specimen,  of  Coryne 
eritnia  fre.%h  ft'om  the  sea.  The  next  morning  every  polyp 
of  the  zoophyte  had  vanished,  and  the  ovate  sacs  of  the  liolis 
were  packed  with  the  distinctive  thread -cells  of  the  Coryne, 
mixed  with  a  few  thread-cclls  of  T,  indh>i.*a,  the  remains  of 
its  former  feast.  He  also  found  the  thread-cells  of  C.  eX' 
imia  in  the  abracntary  canal.  It  waa  at  one  time  supposed 
that  thread-eeUs,  or  Cnidaj  as  Mr.  Gos.'^e  had  named  thcm^ 
were  only  to  be  found  in  the  Hydioid  and  Ilelianthoid  polyps 
and  the  Medusae ;  ProfifssorAllman  aftcrwanls  discovpred  tbem 
in  a  species  of  Loxodes,  a  protozoan  animalcule  ;  and  Dr. 
Wright  had  the  good  fortune  to  find  them  on  the  tentacles  of 
an  Aniiclidj  Spio  seficomis,  and  also  ou  the  tentacles  of 
Cydippe,  one  of  the  Ctenopliora,  Since  then  he  had  observed 
them  on  the  vejy  minute  tentacles  of  Alciniie,  another  of  the 
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Ctenophora.  In  all  these  classes  of  animals  thread-cells 
were  developed  within  the  ectodermal  coat  of  the  animal, 
and  in  manvj  such  as  in  T,  indivha,  each  ^thin  a  distinct 
and  very  apparent  sac,  and  not  in  connection  with  the  digea- 
tiTe  system.*  The  type  of  structure,  moreover,  of  the  thread- 
cell  in  the  Protozoon,  the  Hydro-medusa,  the  Anuelidj  and 
llie  CtenophorCj  was  essentially  different  for  each  class ;  and 
this  fact  alone  would  lead  an  observer  to  doubt  as  to  the 
ori^n  of  the  thread-cells  of  Eolis,  which  so  exactly  resembled 
those  of  the  llydro-medusse  in  their  structure.  Nevertheless 
it  was  certainly  a  very  strange  fact,  for  a  fact  the  author 
firmly  believed  it  to  be,  that  one  animal  should  be  furnished 
with  apparatus  for  storing  up  and  voluntarily  ejecting  organic 
bodies  derived  from  the  tissues  of  another  animal  devoured 
by  it,  iind  that  these  should  still  retain  their  distinctive 
functions  unimpaired;  and  he  stated  that  his  friend,  Mr.  Alder, 
one  of  the  highest  anthorities  on  the  Nudibranchi,  still 
sitated  to  assent  to  the  doctrine  sought  to  he  proved  by  the 
present  communication,  on  the  ground  of  its  extreme  im- 
probability. He  should  therefore  feel  obliged  to  any  of  the 
members  of  the  society  or  others  who  would  lend  their  aid 
to  the  confirmation  or  disproof  thereof. 

*  Tiiis  remark  only  applies  to  tbe  Iljdroidsoiid  their  me^usoids  amon^t 
tbc  toopJiTtes.  In  tlie  Acliuiff,  Liicernarwii  MedysK,  and  Lucemana, 
tbtnd-cclJs  me  foutid  isi  cciDDCctiou  with prcK^ssea  of  the  endodernii  related 
to  the  reproductive  appamlus. 


TRANSLATION. 


On  the  Dbvelofment  of  Echixokhynchus. 
By  Prof.  RuD.  Leuckabt. 

(Rom  tie  '  Gottingea  Nachriehlen,'  No.  22,  October  22nd,  1862.)* 

The  Echinorbyuchij  or  Acanthoceplialij  constitute  a  group 
of  entozoa  with  respect  to  nrhose  development  and  life- 
histoiy  ve  are  confessedly  at  present  wholly  ignorant. 

The  observations  of  Von  Siebold  and  of  Dujardin  have^  it  is 
true,  shown  that  the  ova  of  these  worms  contain  an  embryo 
wholly  unlike  its  parents ;  but  how,  or  under  what  circum- 
stances, this  embryo  is  developed  into  the  perfect  animal,  in 
the  absence  of  direct  experiments,  we  have  been  left,  up  to  the 
present  time,  merely  to  surmise.  Most  observers,  and  in 
particular  Van  Benedcn  and  G.  Wagener,  have  been  dis- 
posed to  assign  to  the  Echinorhynchi,  a  simple  metamor- 
phosis hardly,  perhaps,  more  remarkable  than  that  which  has 
been  shown  to  take  place  in  some  of  the  Nematoidca.  The 
latter  helminthologist  goes  so  far  even  as  to  believe  that  the 
organization  of  the  perfect  animal  may  be  discerned  in  the 
embryo.  The  hook-apparatus  at  the  anterior  end  of  the  body 
of  the  embryo  would  in  this  ■view  be  comparable  to  the  pro- 
boscis of  the  perfect  worm,  and  a  pair  of  strap- shaped  organs 
in  the  interior  (which  exist,  it  should  be  said,  only  in  one 
species)  have  been  assumed  to  represent  the  so-called 
"  lemnisci.'' 

In  order  to  put  these  views  to  the  test,  I  resolved,  in  the 
course  of  the  last  summer,  to  institute  a  series  of  experiments 
with  the  ova  of  Echinorhync/ins  Proteus,  a  species  which 
abounds  in  our  river  fish,  and  particularly  in  those  of  the 
Perch  tribe. 

In  the  common  Gammarua  Ptdex  of  our  ponds  and  brooks, 
I  had  already  noticed,  on  several  occasions,  Echinorhynchi 

*  The  interesting  paper  of  vrliich  we  here  give  a  translation  constitutes 
the  third  of  a  aeries  of  'Experimental  Researches  in  Hdminthology '  insti- 
tuted by  its  distinguished  author. 
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With  the  neck  retracted,  and  having  the  sexual  organs  undc- 
veJoped,  Fi-oni  all  ai>pearanct;  these  wore  •waitiiig  to  be 
tr;:  '  ^  to  the  ititestinp  of  a  higher  animal,  and  from  the 
c<  a  of  their  proboscis  the  suspicion  ivaa  awakfned 

tliat  tfat'V  might  he  derived  from  Erhhorlujnchus  Proteus. 
Induced  by  tliese  circumstances  1  selected  Gummat'im  Pulex 
as  the  subject  of  my  researches,  llaviijf^  placed  abundance 
of  ihesc  crostaceaus  in  a  vessel  of  water,  1  introduced  into  it 
the  ovdl  aflbrded  from  six  or  eight  female  Echinorhifii^hi,  and 
in  the  course  of  a,  few  days  bad  the  satisfaction  of  tletcctiag 
not  only  numerous  ova  in  tlic  intestinal  canal  of  the  Gammari, 
but  also  of  seeing  that  the  embyros  had  quitted  the  egg-shell, 
ancl  had  made  their  way  throiigh  the  walls  of  the  intestine 
into  the  yisccral  cavity,  ivhence  they  had  wandered  in  various 
directions  into  the  appendages^  and  had  begun  to  grow.  In 
a  short  time  I  was  thus  couviuccd,  that  in  Gammarxs  pfdex 
1  had  discovered  the  true  intermediate  supporter  of  the 
entozoon. 

The  ova  ot  Echh)orhyncht(s  Profevs,  in  form  and  structure, 
resemble  those  of  the  allied  species.  They  are  of  a  fusifarm 
shapCj  and  surrounded  with  two  membrauesj  an  tj:ttrnal, 
of  a  more  albuminous  nature,  and  an  internal,  chitinous. 
When  the  eggs  have  reached  the  intestine,  the  outer  of 
these  membranes  is  lost,  being  in  fact  digested,  wliilst  the 
inner  envelope  remains  until  ruptured  by  the  embryo,  usually 
in  the  middle. 

The  embryo  when  it  quits  the  egg  measures  0-05G  mm.  in 
length,  and  0014 mm,  in  thickness.  The  hinder  extremity 
is  attenuated  and  pointed,  the  anterior  truncated  obliquely 
towards  the  v^entml  aspect.  The  surface  thus  formed,  aud  which 
may  be  termed  the  vertex,  supports  a  bilateral  apparatus  of 
spines.  I  counted  five  (rarely  six)  spines^  wbieh  are  insertcdj 
at  a  certain  distance  on  each  side  of  the  median  line,  in  an  ex- 
panded arch;  so  that  thecenti'al  spine,  which  is  also  the  longest 
of  all  (0-002  mm.),  occupies  the  highest  position.  Neither 
root  nor  claw  can  be  distinguished  iu  these  spines.  They 
present  the  appearance  of  straight  ridgca  closely  applied  to 
the  cuticle,  and  project  only  at  the  extremity  iu  the  form  of 
a  blunt  point.  Between  the  two  halves  of  this  apparatus  of 
spines  may  be  seen,  close  to  the  median  line,  on  each  side, 
also  another  short  chitiuous  elevation  or  ridge,  which  consti- 
tiitea  -w-ith  the  above  described  spines,  a  more  or  less  perfect 
right  aiifile.  G.  Wagcner  regards  these  ridges  as  a  pair  of 
Hp8»  between  which  is  placed  a  slit-like  pone,  but  in  reality 
Uley  are  merely  thickenings  of  the  cuticle,  which  afford  a  firm 
point  of  insertion  for  the  contractile  eubstauce  of  the  embryo. 
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That  this  is  really  tlie  case  is  sliovni  most  completely  wten 
an  opportunity  is  afforded  of  observing  the  mode  in  whicli 
the  cmb rj'o  performs  its  boring  moveracnta.  In  this 
manoeuTrc  the  terminal  surface  with  ite  two  ridges  is  intro- 
verted, or  rather  its  two  sides  are  folded  towards  each  other, 
and  brought  into  contact  throughout  their  entire  length,  the 
points  of  the  spines  being  thus  disjjosed  in  a  line  on  either 
Bide,  from  which  position,  in  a  few  seconds,  by  a  Biinultaneoua 
opening  out  of  the  fokled  surface  they  are  moved  to  the  right 
and  left  in  a  downwardj  or,  if  the  cxpreBsion  be  preferred,  in 
4  backward  direction. 

The  parenchyma  of  the  body  is  colourless  and  transparent^ 
But  at  the  same  time  there  may  be  distinguished  in  it  a 
firmer  peripheral  layer  immediately  covered  by  the  cuticle, 
and  which  below  the  terminal   surface  forma    a  knob-like 
projection  (regarded  by  Wa^ener  as   a   "  sac/* — perhaps  a 
stomach?),  and  a  more  fluid  medullary  substance  of  a  fine 
granular  conHiatcncc.      That  the  peripheral   layer,  notwith- 
standing  its    apparent  homogeneonsness,   is   contractile,    is 
proved  beyond  doubt  by  the  movements  of  the  terminal  dise. 
Moreover,  the  motions  of  the  embryo  are  not  confined  cxclu- 
aively  to  the  act  of  boring.     The  body  rtmy  occftsionally  be 
seen  to  contract  both  longitudinally  and  transversely.     It 
may  be  seen  also  now  and   then  to  bend  itself  in  various 
directions;  and  in  transparent  specimens  of  Gammarus  this 
mobility  is  manifested  in  the  circumstance  that  the  yoiiug 
parasites  arc  constantly  changing  their  place  in  the  interior  of 
their  host,  slowly  progressing  sometimes  among  the  viscera, 
Bometimes  among  the  muscles,  and  migrating  from  the  visceral 
c&rity  into,  and  even  penetrating,  perhaps,  to  the  extremity 
of  the  appendages,  whence  they  return  to  their  original  site. 
The  only  distinct  structure  perceptible  in  the  interior  of 
the  embrj'o  i&  a  comparatively  large  (O'Oli  mm.)  oval-shaped, 
granular  mass,  which  occupies  nearly  the  whole  of  the  central 
part  of  the  body,  and  is  occasionally  lodged  in  what  has  the 
appearance  of  a  vacuolar  space.  Von  Siebuld,  who  has  alrcaily 
recognised  this  granular  mass  as  a  constant  organ  in  the 
EchinorhynchuB-cmbryo,  explains  it  hypothcticaUy  as  being 
a  remnant  of  the  vitellus.     Although  at  a  subsequent  period 
this  body  exhibits  a  distinctly  cellular  structure,  it  appears 
at  this  time  to  be  a  mere  agglomeration  of  granules,  charac- 
terised  by  their  considerable  size  and  strong  refractive  i>owcr. 
Similar  granvdcs  are  also  found  isolatetl  here  and  there  in 
other  situations  in  the  interior  of  the  embryo,  imbedded  in 
fsutit  in  the  softer  internal  substance,  together  with  which, 
diirmg  the  contractions  of  the  peripheral  layer,  they  may  not 
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imftrqqentlT  be  seen  to  be  propelled  in  different  directions. 
The  granular  masB,  moreover^  itself  lies  free  in  the  interior 
of  Uiis  substance,  aud  without  any  conQCction  with  the  pcii- 
leral  layer  of  parenchyma,  a&  may  be  readily  proved  not 
ly  from  the  circumstance  that  it  may  be  easily  squeezed 
at  of  the  embryo,  but  in  a  more  direct  manner  from  the 
fac*  that  it  is  seen  to  change  its  place  on  the  occmrence  of 
any  powerful  peristaltic  moTement. 

During  the  &Tst  fourteen  days  after  the  commencement  of 
its  migration,  the  morphological  development  of  the  embryo 
under;goes  no  change.  It  merely  increases  in  size^  and  this 
lo  rapidly  that  at  the  end  of  this  period  some  individuals  are 
met  with  measuring  in  length  O'G  and  O'T  mm.,  and  having  a 
transverse  diameter  of  015  mm.  The  embryo  during  all  this 
time  retains  the  spines  at  the  anterior  extremity,  but  the 
form  of  this  extremity  is  bo  far  changed  that  the  dorsal  snr- 
the  vertex  projeets  iu  the  form  of  a  transparent 
ncal  eminencCj  which  forma  Tiith  the  neutral  sur- 
fju'c  an  angle  of  about  100'^,  whose  npex  is  constituted  by 
the  meeting  of  the  two  parallel  longitudinal  ridges  above 
dcijcribcd.  It  is  clear  that  the  presence  of  these  ridges 
interferes,  to  a  certain  extent,  with  the  equable  expansion  of 
the  anterior  end  of  the  body,  and  it  is  to  this  circumstance 
that  is  due  the  peculiarity  of  comformation  of  the  anterior 
part  of  the  bead.  The  spinca,  like  the  ridges,  retain  their 
fanner  proportions  and  respective  position.  They  arc  placed 
ck»c  to  the  longitudinal  ridges  on  the  sides  of  the  cephalic 
smrfaoe,  which  by  this  time  has  become  raised  into  two  rounded 
eiuinences.  At  this  stage  I  have  never  observed  any  true 
boring  DJOvemcntB,  although  the  forepart  of  the  body  is  still 
"ly  retracted.  It  would  seem,  nevertheless,  as  if  the 
_  still  of  some  use  in  the  locomotion  of  the  embryo, 
aSt^tllng  it,  as  they  do,  the  means  of  affixing  itself. 

In  consequence  of  this  change  of  form  of  the  anterior  end 
of  the  body,  the  embryo  has  now  acquired  a  more  rcgiUar 
fusiform  shape,  which  becomes  more  manifest  when,  it  has 
been  rendered  rigid  and  motionless  by  the  endosmotic  absorp- 
tion of  water. 

Hut  the  growth  of  the  embryo  ia  not  limited  merely  to  the 
oi  V.     The  nuclear  granular  mass  in  the  interior  has 

ui  ilcrably  increased  in  size  (in  embryos  of  07  ram.  long 

to  (Htit  imn.).  Whilst  at  the  same  time  it  has  lost  its  original 
pranuiar  aspect.  Instead  of  the  grannies,  pale  cells  are  now  seen 
mi-a&uring  from  0-0()7  to  0-02  mm.  in  size,  and  continually 
inltiptviug.  These  cells  constitute  a  compressed,  almost 
lUerical  ball,  with  a  well-defined  outline.     The  aurroundittg 
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parencliyma,  as  at  an  earlier  period,  cmisista  of  a  fine  granular 
substance,  of  nearly  fluid  conaistence,  out  of  whicb,  moreover, 
on  prolonged  contact  with  water,  numerous  clear  drops 
about  0  38  mm.  in  diameter  exude,  whiclt  at  Urst  present  a 
perfectly  liomogencous  aspect,  but,  subsequently,  in  conse- 
quence of  their  undergoing  a  sort  of  coagulation,  exhibit  a 
re^ilar  nucleus  of  cousiderablc  size  (0016  mm.),  aud  strongly 
refractive  power.  That  these  bodies,  notwithstanding  their 
cellseform  structure,  are  not  a  normal  constituent  of  tlie 
embrjoual  body,  is  cleArly  manifest  from  the  circumstance 
that  they  may  be  seen  gradually  forming  during  the  exami- 
nation, and  disnppcanug  as  soon  as  the  object  is  floated  in  a 
thin  solution  of  albumen  — a  proceeding  which  it  is  ad\'isable 
to  adopt  upon  other  grounds  as  well.  fl 

The  peripheral  layer  of  contractile  substance  still  retmns  ™ 
its  former  condition,  except  that,  of  course,  it  has  increased 
in  thickness,  and  become  more  sharply  defined  on  its  inner 
surface.     Its  greatest  thickness  is  still,  as  before,  towards  the 
anterior  end  of  the  body,  although  the  knob-like  projeetioa  ^d 
has  in  the  raeaTiwhile  disappeared.  ^ 

After  the  embryo  has  attauicd  the  dimensions  just  stated 
without  any  other  essential  change,  it  begins,  in  the  course 
of  the  third  week,  to  exhibit  a  most  wonderful  metamor- 
phosis. The  nucleus,  which  up  to  tins  time  has  been  constituted 
of  a  simple,  small  aggregation  of  cells,  now  increases  rapidly 
in  size,  and  at  the  same  time  elongates,  and  becomes  trans- 
formed  by  a  definite  grouping  of  its  elements  into  a  complex 
organism,  in  whicb,  after  a  short  time,  may  indubitably 
be  recognised  the  features  of  a  young  Kch'morhynchus. 
During  this  process,  however,  the  body  of  the  embryo 
remains  uuchangcd,  except  that  it  is  slightly  larger  (up  to 
0'09  mm.),  and  presents,  in  the  cortical  layer,  yellow  granules 
constantly  increasing  in  number,  and  which  necessarily  offer 
no  slight  obstacle  to  the  further  study  of  tbc  processes 
going  on  in  the  interior.  H 

The  embryo  of  Echinorhynckm,  therefore,  stands  in  the  V 
iame  relation  to  the  future  worm  that  the  Plufeus  docs  to 
the  Echinoderm  or  the  PiUdium  to  A'emerles.     As  in  those 
cases,  go  in  Echinorhijnchm,  the  ultimate  animal  arises  in  the 
interior  of  the  primordial  body,  by  a  process  which  presents 
80  close  an  analogy  with  the  production  of  an  embryo,  and, 
consequently,  with  the  act  of  generation,  that  one  feels  inclined  ^ 
at  once  to  identify  it  with  such  an  act,  and,  consequently,  V 
to  regard    the    Echinorhynchm    as    exhibiting,    instead   of 
a  metamorphosis,  an  alternation  of  generations  in  its  mode  of 
development. 
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Without  goiDg  into  minute  particiilare  with  respect  to  the 
transformation  of  the  cellular  mass  in  the  Echinorhynchug, 
Btill  a  few  words  may  be  said  regarding  the  most  important 
points  concerned  in  thia  metamorphoais. 

As  before  remarked,  tliis  process  corumencea  in  a  defioecl 
and  regular  grouping  of  the  cells  which  had  previously  been 
united  into  a  simple  bail,  Next,  it  may  be  seen  that  the 
anterior  end  of  the  ball  becomes  defined  from  the  rest,  or 
rather,  that  in  consequence  of  a  clearing  up  in  its  interior, 
it  is  transformed  into  an  almost  lenticular  vesicle,  whose 
outer  wall  is  constituted  of  a  thin  layer  of  cells,  and  is 
usually  distinguished  by  a  number  of  yellow  granules.  Sub- 
sequent observation  will  show  that  this  transparent  vesicle  is 
the  rudiment  of  the  cavity'  of  the  proboscis.  Behind  this  part 
will  be  seen  an  oval  mass  of  cells  of  considerable  size,  extending 
backwards  in  the  axis  of  the  body  to  about  the  middle  of  its 
length,  and  in  its  posterior  half  encloaing  a  smaller,  though 
still  a  considerably  sized  cellular  body.  This  body  'is  the 
fotture  ganglion,  whilst  its  envelope  represents  the  future  pro- 
boscis-sheatb.  At  the  hinder  end,  again,  of  this  part  are 
attached,  also  in  the  axis  of  the  body,  several  small  collec- 
tions of  cells,  which  are  sometimee  crowded  together,  some- 
times arranged  one  behind  the  other,  in  a  longitudinal  series, 
and  which,  together  with  the  terminal  portion  of  the  nucleus, 
go  to  Constitute  the  sexual  apparatus  together  with  the  so* 
termed  suspensory  ligament.  The  lateral  walls  of  the  middle 
portion  of  the  body,  bounded  in  front  by  the  cavity  of  the  pro- 
boscis, and  behind  by  the  terminal  portion  of  the  repro- 
ductive organs,  and  which,  at  first,  are  of  very  considerable 
thickness,  arc  destined  to  form  the  future  muscular  tunic  or 
sac  of  the  Echinorhynchus,  At  this  time  no  trace  of  visceral 
cavity  is  perceptible. 

The  next  changes  in  the  yovmg  Echinorhynchus  consist  in 
its  continued  and  rapid  growth  in  length  to  twice  or  thrice 
it«  original  dimensions,  without  any  increase  in  its  trausverac 
diameter.  The  growth  is  limited  almost  entirely,  however, 
to  the  middle  section  of  the  body,  or  that  which  is  «tur- 
rounded  by  the  lateral  walls,  and  the  form  of  thia  part  con- 
sequently  becomes  more  and  more  cylindrical  as  the  growth 
BFOceeds.  At  the  same  time  the  walls  of  this  part  become 
luer ;  whilst    the  inclosed  organs,   the  proboscis-sheath, 

id  the  sexujd  organs  appended  to  the  so- termed  "  ligament," 
dotwithstanding  all  the  stretching,  retain  their  original 
plump  form  almost  unchanged.  The  niost  remarkable 
alteration  is  the  lengthening  of  the  cavity  of  the  proboscis, 
which  continuee  to  extend  backwards  deeper  and  deeper  into 
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the  proboBcis-slieath,  in  conjBcquettce  of  wliidi  it  gradually 
acquires  a  club-Bhape. 

When  the  youug  worm  has  reached  the  length  of  from 
0'4  to  0"-15  mm.,  or  about  half  that  of  its  parent,  a  space 
becomes  perceptible  betvreen  the  integument  and  the  viscera, 
and  which  represents  the  commencement  of  the  visceral 
cavity.  This  epacc  is  widest  and  most  distinct  in  the  annular 
segment  between  the  sheath  of  the  proboscis  and  the  ligament. 
And  in  this  situation  may  now  l>e  perceived  in  their  proper 
places  on  either  side,  a  pair  of  short  and  thick  retractor 
muscles,  ejctending  in  a  straight  line  from  the  end  of  the 
proboscis-sheath  to  the  contiguous  wall  of  the  body.  And 
ai>out  tbis  time,  1  think,  may  be  observed  the  first  traces 
of  certain  differences  in  the  position  and  form  of  the  internal 
sexual  orf»ans,  which  may  be  taken,  1  conceive,  to  indicate 
a  sexual  difference. 

Up  to  this  stage  the  anterior  and  posterior  half  of  the  body 
have  continued  to  grow  pretty  nearly  in  an  equal  ratio.  But 
now  the  growth  of  the  latter  begins  more  and  more  to  pre- 
ponderate. The  points  of  insertion  of  the  retractor  musclea 
recede  further  and  further  backwards,  and  tlie  suspensory  liga- 
ment, which  at  first  could  hardly  be  distinguished  as  an  inde- 
pendent structure  among  the  crowded  parts  constituting  the 
sexual  apparatus,  becomes  more  and  more  evidently  the  sup- 
porter of  those  organs.  In  its  uppermost  part,  two  oval 
KweUings  may  be  perceived  in  it,  which  partially  overlap  each 
other,  aud  represent  the  first  mdiments  of  the  male  and 
female  reproductive  glands,  as  the  case  may  be.  Some  way 
behind  these  is  a  short,  cylindrical  portion,  snrroimding  the 
lower  end  of  the  ligament  like  a  sort  of  sheath.  In  the 
female  this  is  the  first  rudiment  of  the  so-termed  uterine-bell  or 
tube.  In  the  male,  in  which  from  the  first  it  has  a  somewhat 
different  aspect,  it  becomes  afterwards  the  vas  deferens  and 
vcsicula  seminalis.  Posteriorly  this  median  organ  terminates 
in  an  almost  spherical  end,  at  this  time  nearly  completely  en- 
veloped by  the  muscular  M'all  of  the  body;  and  which,  in  the 
male,  becomes  more  and  more  evidently  recognisable  sm  the 
rudiment  of  the  bell-shaped  penis,  Mhilst  in  the  female  it  is 
transformed  into  the  vagina,  whose  upper  end  is  not  de- 
veloped into  the  elongated,  so-termed  "  uterus,^'  until  after- 
wards, as  the  time  of  sexual  maturity  approaches. 

The  preponderating  growth,  both  in  length  and  thickness,  of 
the  posterior  half  of  the  body  continues  to  be  more  and 
more  manifest,  so  that  the  anterior  segment,  with  the  pro- 
boscis-sheath, aud  proboscis-cavity,  which  now  reaches  as  far 
as  the  ganglion  (but  little  increased  in  size),  acquires  more 
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and  more  the  aspect  of  a  cervical  appendage  to  tlie  proper 

lu  the  meanwhilcj  the  worm  has  gradually  become  so  large 
as  almost  completely'  to  fill  the  interior  of  the  embryo.  But 
notwith&tandiag  this,  the  latter  has  undergone  no  changCj 
except  iu  the  continued  multipKcation  of  the  yellow  granules 

icath  the   contractile   cortical   layer,  and  the  appearance 

vesicular  cells  (0-007  mm.)  in  that  layer.  It  contracts 
ajad  stretches  itself  as  before,  and  is  in  continued  motion 
within  its  host.  Its  movementSj  however,  appear  on  the  whole 
to  be  ]es8  effective  than  they  were,  owing  to  its  free  move- 
ments being  interfered  with  by  the  worm  in  its  interior. 

Having  traced  the  young  Echinorhynchus  up  to  this  stage 
of  development,  I  expected  every  moment  to  witness  ita 
liberation  from  the  orij;inal  embryo.  But  I  was  again 
astounded  to  hnd  that  this  hberation  never  took  place.  The 
emi/rtfonic  dody,  with  Us  corlival  layer  and  yellow  granules,  is 
per»isteni  during  the  whole  <jf  life,  und gradually  becomes  closely 
atiached  io  the  worm,  which  f«  developed  from  Ihe  metamor- 
phosis of  the  nucleus  in  the  manner  above  described.  It  is 
transformed,  in  fact,  into  the  tunics  external  to  the  rauacular 
&ac,  aiid  which  from  their  thickjic&s  and  granular  texture,  as 

"  as  from  the  existence  in  them  of  a  cfetinct  vascular  system, 

haa  been  long  known,  constitute  one  of  the  most  striking 
characters  of  the  Acaathocephali. 

Properly  s^ieaking,  however,  it  is  not  actually  the  w^hole 
embryonal  body  which  is  transformed  into  this  tunic.  The 
original  cuticle,  together  with  the  spines,  is  thrown  off,  as 
soon  as  the  Echinorhi/nchtis  occupies  the  whole  interior  of 
the  embryo.  But  thk  sheddiug  of  the  cuticle  is  in  any 
c»se  of  but  Lttle  importance,  and  scarcely  to  be  com- 
pared to  the  mode  in  which  Nertieries  slips  out  of  ita 
Pilidium. 

It  should,  moreover,  be  remarked,  that  I  Lave  not  directly 
observed  the  shedding  of  the  embryo-cuticle,  and  only 
conclude  that  it  takes  place  from  the  circumstance  that 
Echinorhyuclii  of  about  1  mm.  iu  length  no  longer  present 
the  embryonic  form  of  head,  and  are  not  furnished  with 
spines.  The  primary  embryonic  body,  which  at  fii-st  might 
be  regarded  as,  to  a  certain  extent,  an  independent  animal, 
after  the  loss  of  the  original  cuticle  accommodates  itself 
more  and  more  accurately  to  the  form  of  the  Echinorhi/nchus, 
And  this  is  the  more  remarkable  when  it  is  considered  that 
the  growth  of  the  latter  from  this  time  proceeds  at  a  very 
rapid  pace. 
Aa  at  KQ  earlier  period  in  the  inclosed  worai,  eo  now  in 
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the  entire  body  may  be  distinguished  a  aomewhat  veatricose 
oval  trunk,  containing  the  reproductive  organs^  wliose  sexual 
ditierencca  arc  now  very  manifest,  suspended  by  the  Hgamentj 
and  a  much  contracted  cylindrical  neck,  inclosing  and  almost 
entirely  occupied  by  the  proboscis-sheath  mth  its  contents. 
In  ivornis  of  a  larg^e  size,  even  at  this  stage,  the  extremity  of 
the  neck,  which  corresponds  to  the  anterior  vesiculftr  cxpan- 
Bion,  or  probnacidian  vesicle  before  described,  but  which  at 
this  time  has  become  much  contracted,  and  transformed  into 
a  slender  rauscular  apparatus  (in,  retrachr  probosctdis),  is 
prolonged  in  the  form  of  a  distinct  though  small  capituhim.  1 
The  anterior  border  of  the  proboscis-sheath  is  inserted  into ' 
the  neck  of  tliis  capitulum,  in  which,  notwithstanding  the 
absence  of  the  booklets,  even  now  the  future  proboscis  can- 
not fail  to  be  recognised. 

As  growth  continues,  however,  the  connection  between  the 
muscular  sac  and  the  enveloping  body  becomes  closer  and 
closer.  At  first  there  exists  between  them  a  continuous 
interspace  filled  with  the  remains  of  the  fluid  parenchyma, 
rhich  is  so  abundant  in  the  embryo,  and  this  parenchyma, 
ivith  its  yellow  granules,  may  be  scon  to  be  propelled  m 
any  direction,  in  obedience  to  the  contractions  of  the  body, 
but,  by  degrees,  this  movement  becomes  Umited  to  certain.  ^ 
spots,  and  confined  more  and  more  to  narrow  passages.  In  V 
other  words,  tlie  rauscular  membrane  and  external  layer  con- 
tinue to  grow  more  and  more  together,  in  consequence  of 
wliieli  the  original  space  is  transfoimcd  into  a  system  of  inter* 
communicating  canals, 

1  must  also  mention  that  the  motions  of  the  worm,  after 
the  shedding  of  the  embryonic  cuticle,  become  not  only 
weaker  and  more  liraitcd  in  extent,  but  also  gradusdly  assume 
a  different  character.  In  place  of  the  earlier  creeping  or 
crawling  movement,  will  now  be  remarked  nothing  but  still  ^_ 
slower  oscillatory  motions  in  the  extremities  of  the  body,  fl 
and  more  or  less  extensive  constrictions,  limited  for  the  most 
part  to  the  trunk,  and  dependent,  doubtless,  upon  the  action 
of  (he  ucwly-fomied  muscular  walls,  although  tlieir  histo- 
logical development  has  at  this  period  made  but  little  pro- 
gress. 

When  the  worm,  by  continued  growth,  especially  of  tbej 
genital  organs,  has  acquired  a  length  of  about  4  mm.,  the  | 
appearance  of  the  booklets  marks  its  entrance  into  the  last 
stage  of  development.  The  booklets  arise  first  on  the  summit 
of  the  head,  but  it  is  very  remarkable  that  they  do  not  spring 
fi'om  tlie  outer  cuticular  tunic,  but  from  the  inner  membrane, 
which  might  be  regarded  as  the  limitary  layer  of  the  original 
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proboscis-cavity.  Tbey  are  developed  fipom  a  special  layer  of 
ceils  which  originate  in  the  subcuticular  granular  layer,  and 
which  is  especially  related  to  the  inner  tunic  of  the  head.  Before 
th«  hookletSj  which  first  make  their  appearancCj  are  fully 
fonDedj  the  formation  of  the  rest  begins,  bo  that  the  entire 
proboscift  is  aoon  completely  armed.  But  as  soon  as  this 
armature  is  completed  the  proboscis  is  retracted,  the  retrac- 
tion commencing  by  tlie  introversion  at  first  of  the  vertex 
into  the  ueckj,  and  afterwards  when  the  introversion  by  the 
continued  growth  of  the  body  eiteuds  beyond  this  part,  into 
the  proper  cavity  of  the  body.  Thus  it  is  only  at  a  later 
period  that  that  peculiar  conformation  is  assumed  which  has 
been  so  often  remarked  in  the  Echinorhynchi,  frequently  met 
with  in  an  encysted  condition  in  the  flesh  and  intestines  of 
fifth,  and  what  has  been  compared  with  the  conditions  pre- 
sented in  the  Cysticerci.  The  form  of  the  Echinorhfjnchi  is 
at  first  rather  slender,  and  almost  fusiform.  It  would  seem  to 
require  some  time  to  assume  the  rounded  shape. 

When  the  introversion  of  the  neck  begins  will  be  obserred 
for  the  first  time  the  commencement  of  the  so-termed 
"  lemnisci"  whicti  are  at  iirst  sliort  and  contracted.  With 
respect  to  the  origin  and  relations  of  these  organs  to  the  peri- 
pheral vascular  system,  I  am  at  present  unable  to  make  any 
positiTe  statement.  Nor  have  I  as  yet  investigated  the 
changes  undergone  by  these  entozoa  after  they  have  reached 
the  intestine  of  their  ultimate  host ;  but  this  investigation 
shalt  be  undertaken  on  the  first  opportunity.  Considering 
the  relatively  high  development  of  the  young  parasites,  these 
changes,  it  may  be  presumed,  will  be  found  to  be  but  simple, 
and  probably  passed  through  in  the  course  of  a  few  days, 
whilst  the  metamorphosis  of  the  embrj'o,  up  to  the  formation 
of  the  Eefiinorfiynchtts,  occupies,  on  tlic  whole,  about  six 
weeks. 

In  conclusion,  I  would,  moreover,  remark  that  the  parasitism 
of  the  young  Echinorhynchi  is  not  unfrequently  fatal  to  their 
entertainer.  This  is  particularly  the  case  in  those  instances 
in  which  the  parasites  are  numerous — in  some  I  have  seen 
fi^fty  or  sixty, — and  in  the  later  stages  of  their  development. 
In  the  young  state,  these  entozoa,  notwithstanding  the  free- 
dom with  which  they  exert  their  boring  powers,  are  but  little 
injurious. 

Gassffiy,  Aug.  SSlh,  18G-3.        .1 
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On  the  Germination,  Development,  and  Fructification  of  the 
Higher  Cryptogamia,  and  on  ike  FntctificatUm  of  the 
Comfera.  By  Dr.  Wilhelm  Hopfmeisteb,  Translated 
by  Fredekick  Currev,  M.A.,  Sec.L-S.  London  :  priuted 
and  publiBhed  for  the  Bay  Society,  by  Kobert  Ilardwicke. 

Whether  or  not  Linnajus  intended  by  tbe  term  Crypto- 
gamia to  express  a  doubt  about  the  sexuality  of  flowerlcss 
plants  wliicli  one  day  might  be  cleared  up,  there  is  no  doubt 
that  many  of  the  earlier  observers  suspected  that  the  same 
conditions  of  reproduction  existed  in  the  lower  as  well  as  the 
higher  plants.  It  was  not,  however,  till  the  remarkable  dis- 
ooverica  of  Suminski  with  regard  to  tlic  fructification  of  ferns, 
and  the  demonstration,  not  only  of  the  existence,  but  of  the 
function  of  sperm -ct^lls  and  gerra-cells  in  these  cryptogams, 
that  general  attention  was  drawn  to  the  subject.  A  host  of 
observers  have  come  upon  the  field,  and  wc  are  now  almost 
in  a  position  to  lay  it  down  as  a  law,  that  throughout  the 
whole  vegetable  kingdom  there  is  going  on  a  reproductive 
process^  involving  the  union  of  two  dissimilar  cells — a  germ- 
cell  and  a  sperm-cell.  In  the  lower  cryptogamia  there  are 
many  cases  in  which  this  has  not  been  demonstrated  j  but  in 
the  higher  cryptogamia  it  has  been  done  for  the  whole  series. 
Science  is  largely  indebted  to  the  labours  of  Dr.  Hoffmcistcr 
for  this  result ;  and  he  has  not  only  laboured  as  an  original 
olraerver,  but  has  collected  together,  with  an  industry  and 
pains-taking  diligence  which  h  altogether  German,  all  that 
has  been  done  by  others  on  the  subject.  His  first  published 
work  on  this  subject  was  produced  at  Leipzig,  in  1847.  Since 
that  period,  however,  much  has  been  done,  and  Dr.  Hoff- 
meister,  in  the  '  Transactions'  of  the  Eoyal  Academy  of 
Saxony,  and  in  the  '  Regensberg  Flora,'  has  added  much  ori- 
ginal matter  to  hts  first  observations.  In  1852,  the  Ray  So- 
ciety bad  brought  before  it  a  proposition  for  the  translation 
of  Iloffmcister's  work.  This  was,  however,  not  entertained 
at  the  time,  as  a  London  publisher  advertised  a  translation  of 
llie  same.  This  translation,  however,  never  saw  the  light ; 
and  in  1859  Mr.  F,  Currcy,  who  was  himself  well  acquainted 
with  the  subject,  undertook  to  correspond  with  Dr.  Iloff- 
meister  on  the  subject  of  a  translation  of  lus  labours   on 
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itogamic  Botany^,  and  the  result  has  been  the  production 
of  tbis  work.  It  should  therefore  be  uudcrstoort,  that  this 
pfcseot  volume  is  not  a  translation  of  Dr.  Hoffmeister's  ori- 
al  work,  nor  a  new  edition  of  it,  but  a  new  work.  It  is, 
leed,  founded  on  the  anthor's  first  work,  but  not  only  haye 
c  papers  before  alluded  to  been  added,  but  the  author  haa 
contributed  also  a  large  quantity  of  new  matter,  and  revised 
the  •whole  work,  so  that  it  is  really  a  complete  record  of  all 
that  is  known  at  present.  This  is  not  only  the  case  with  the 
letter- press,  hut  also  with  the  plates.  The  work  is  illustrated 
with  no  fewer  than  sixty  fine  plates,  all  of  which  have  been 
prepared  for  this  work  by  the  authorj  and  engraved  by  Mr. 
Tuffeu  West. 

It  would  be  imposaible  for  us  here  even  to  give  a  sketch  of 
the  grand  series  of  observations  of  which  this  work  is  the  ex- 
ponent. Each  group  of  plants  belonging  to  the  higher 
eryptogamia  is  subjected  to  a  searching  investigation,  some- 
tinies  by  Dr.  Iloffmeieter,  and  sometiraes  by  French,  but  more 
ireqaently  by  German  observers.  We  wish  we  could  say  that 
we  somctiaics  find  the  name  of  an  English  observer,  but  the 
higher  crj'ptogamia  is  not  the  field  of  English  triumphs.  Dr. 
Hoffmetster  commences  with  the  structure  of  Anthoceros, 
and  passes  on  to  the  leafless  and  leaiy  Jungermannite.  To 
these  succeed  the  Marchantiacese,  the  mosses  and  ferns. 
£qtiisetace%  with  Pilularia,  Marsilea  Salvinia,  Isoetes,  and 
Seiaginelia,  arc  the  groups  which  lead  to  the  Conifers;,  stand. 
ing  on  the  outside  of  the  cryptogamic  group.  We  may  spare 
onrsclves  any  further  review  of  the  work  by  presenting  the 
aothor'a  own  summary  of  ht9  labours : 

Tbe  compariion  of  tUe  development  of  the  mosses  and  liverworts  on 
llie  one  hand,  wttb  ih.it  uf  tlie  ferns,  Equiaetacese,  Rhizwarpcip,  and 
LyfufHwliucPse  oa  ibe  otber,  disclusea  the  most  couipletts  uniforraiiy  taaweea 
tiie  fruit- furoiiticin  on  the  one  Land  and  the  enibryo-f<,>rmatiun  on  tbe 
other.  The  structure  of  tJae  nrthegonium  of  the  mosses — the  org»n 
within  whicli  the  frti it- rudiment  is  I'ortned — is  exactly  simifar  to  that  ftf 
tli«  ari'h*-^iinium  of  th«  vaiiculiir  cryptogams,  the  !att«r  being  that  part  of 
ll  <  '    lliiiot  ia  the  intericir  of  which  the  embryo  of  the  fronil-bearing 

J  liUM.     In  boih  the  large  eroupa  of  the  higliLT  tryptogasas 

ell  which  ciriginates  freely  in  the  larger  central  celt  of  tlie 
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ftMhegoniuin,  by  the  repL>uted  divtBiou  of  which  (free)  cell,  the  fruit  of 
Ibe  nio«a  and  the  frund-bearing  plant  ai  the  fern  tire  produced.  In  both, 
tlic  divitiotis  nf  this  cell  are  »ujipies»ed  and  the  ftrchegonium  tniscarriea, 
vnle»,  .It  the  time  of  the  opening  uf  the  lop  of  the  lutter,  sperEnatozoa 
find  their  "way  to  it. 

Mi'ii>es  and  ferns  therefore  exhibit  retnarkable  instances  of  a  regular 
t«ruaiion  of  Lwn  geoLTationa  very  dilTerent  in  their  organization.  The 
m  )i!eriur)tiion-^tbu.t  iVuiu  the  spore — iadestibed  to  produce  the  different 
Kxuid  oTKaiiJ,  by  tlie  ctt-operaiioa  of  which  the  miilnplicatiori  nf  the  prl- 
■aary  moioer.cell  of  the  second  genemtion,  whieh  exiaU  u\  tW  teuWBl 
cell  pf  the  female  org&u,  is  buovgiit  about.   Bj  this  a^uluplX^vQU  %  ^'^'vikr 


lar  body  Ls  produced  which  in  the  mosses  forms  the  rudiment  of  the  fniil,- 

and  in  the  vascular  cryptogams,  the  embryo,  The  object  of  the  second 
generation  is  to  form  numerous  free  reproductive  cells — the  spores — by 
the  germination  of  which  the  first  generation  is  reprodticed.  The  leafy 
plant  in  the  mosses  ansvera  therefore  to  the  prothatUum  of  the  vmcular 
cryptogams ;  the  fruit  in  the  mosses  answers  to  the  fern  in  the  commoa 
seuse  of  the  word,  with  its  froncJa  awl  sporangia.  The  pro-embryo,  that 
is  to  say  ihe  coufcrvoid  process  produced  by  the  gertniimting  spore  of 
IDoet  of  the  mosses  and  many  of  the  liverworts,  cannot  be  looked  upon  115 
a  9peci-l]  generntion  any  more  than  the  similar  Or^n  (the  suspensor)  tt» 
phtcno^ams.  It  is  to  be  remembered  that  when  new  individuals  are  produced 
iVom  smgle  celts  of  the  leaf  of  a  moss,  and  also  during  the  development 
of  the  gemmas  of  many  mosses,  the  formation  of  the  rudiment  of  the 
first  leafy  axis  is  preceded  by  the  forrontion  of  a  aimilur  confervoid  pro- 
embryo.  This  h^ds  good  as  well  in  the  mosses*  as  in  those  liverworts 
which  possess  a  pro-embryo.  When  new  individuals  are  fnrmed  from. 
the  fragment  of  a  teiif  of  Lophocolea  fieieroph^lia  or  of  Hadtda  comnla- 
iiata,  the  eel!  of  the  enrfucc  of  the  lenf  which  bcctuncs  the  raotber-ceU  of 
the  new  plant  produces  in  the  former  of  the  above-named  plnnts  a  singly 
or  double  row  of  cells,  and  in  the  latter  a  cellular  surface.  _  In  each  case 
the  body  produced  is  ex&ctly  similar  to  the  pro-embryo  wbich  originates 
from  the  germinating  spore  in  both  species. 

The  vegetative  lite  of  tbo  mosses  is  confined  exclusively  to  the  first, 
and  the  fructification  to  the  second  generation.  The  leafy  stem  alone 
sends  forth  roots;  the  spore-forming  generation  draws  its  nourishment 
from  the  first  generation.  The  life  of  the  fruit  is  usually  much  shorter 
than  that  of  the  leaf  bearing  plant,  In  the  vascular  cryptngums  this 
state  of  circumstances  is  reversed.  It  is  true  that  the  protliallia  send  out 
capillary  roots ;  this  is  always  the  cose  in  the  Folypodiacetc  and  £quise- 
tece«e,  and  frequently  in  the  Rbizocarpcffl  and  SelagineKse.  Hut  the  pro- 
thalliura  lives  a  much  shorter  time  than  the  leaf-bearing  plunt.  whigh 
latter,  itt  most  caaos,  docs  not  produce  fruit  for  several  yeiirs.  The  con- 
trast, however,  is  not  ao  marVed  as  it  appears  at  first  siglit.  The  appa' 
rently  unlimited  life  of  the  leaf-bearing  moss  depends  merely  upon  con- 
tinual renovation.  Phenomena  of  a  similar  tiud  are  met  wiih  in  the 
sprouting  pi-othalliu  of  Po!Tpf>diacea;  and  Eqiiisetnceic.  In  the  lowest 
liverworts  (Anihoceros  and  Pellia)  the  structure  of  the  fertile  shoots 
is  less  complicated,  and  their  duration  little  longer,  than  iliat  of  the 
fruit.  On  the  other  hand  the  ramification  of  the  prothallium  of  the 
Equtsctaceee  is  very  variable ;  its  life  is  not  of  shorter  duration  than  that 
of  an  individual  shoot. 

It  is  a  circumstance  worthy  of  notice  that  in  the  second  or  spore-form- 
ing  generation  of  mosses  and  ferns,  complicated  thickenings  of  the  cell- 
wSls  usually  occur  (witness  the  teeth  of  the  peristome  in  mosses,  the 
capsule-wull  and  the  elatcra  in  liverworts,  and  the  vessels  in  ferns),  whilst 
in  the  first  generation  these  thickenings  are  rare  and  cxcepiional. 

An  unprejudiced  consideration  of  the  subject  will  show  that  the  sepa> 
ration  into  two  groups  only  of  the  plants  comprising  tlie  niD^sses  on  the 
one  hand,  and  the  liverworts  (Jungermanniear,  Alarchnntiere,  Anlhoce- 
roLefc,  and  Riccieaa)  on  the  other,  is  not  natural.  _  There  is  no  marked, 
feature  by  which  these  two  groups  can  be  distinguished.  It  is  true  that 
a  pro-embryo  like  that  In  the  mOMes  is  wanting  in  most  of  the  ijenera  of 
liverworts,  especially  in  all  the  leafless  ones.  Many  leafy  Jungerman- 
niem,  however,  especially  the  true  Jungermannise,  exhibit  the  phenomenon 

•  W.  P.  Schiraper's  excellent  work,  'Becherches 
renders  it  unneeessary  for  me  to  cite  examplea, 
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ef  tbe  conversion  of  tlie  genninating  spore  into  a  single  row  of  cells,  one 
of  whiuh  ccIU.  by  repeated  diYiaions  in  all  three  directiona  of  Epacc,  be- 
comes the  rjdiiiiertt  of  the  leafy  nxls.  Thia  pheaumenoii  h  ta  well 
mtrki^d  as,  in  nnj  of  tbe  mosses,  The  outwurd  form  of  the  anihcridlii 
and  arcliejonia  in  the  Iwo  groups  differs  Very  slightly.  The  first  stages 
of  development  of  the  fruit-ruditacnt  of  the  mosses  on  the  ohe  hand  and 
tlje  Jutifjermannias  on  the  other,  are,  it  is  true,  very  different.  In  tha 
former  the  lorigitudtiial  groirlh  is  caused  by  the  coatintially  repeated 
division  of  a  9in«;!e  conical  apical  cell  of  the  organ,  by  means  of  septa 
inclined  kUernately  in  two  directions ;  in  the  latter  thia  growth  h  caused 
by  the  repeated  division  by  horizontal  sepia,  of  four  cells  constitutinr;  the 
up]>er  ciiu  tit  the  rruit<rudiment.  But  tfic  normal  mode  of  cell-multipli' 
cation  in  the  fruit- rudiment  of  the  Marchantiese  (including  the  Tar- 
gioiiiesc),  and  of  the  Riccieo;,  coincides  exactly  with  that  of  the  moises. 
Lastly,  Antlicuceros  cxiiibits  a  form  of  cell  multipliealioit  of  the  endo> 
goniuoi  which  iis  the  same  m  that  of  the  punctum  ve^etationis  of  the  ends 
of  the  axes  of  a  great  number  (probably  the  majoriry)  of  phsnogams. 
The  sepia  produced  in  the  one  apical  cell  of  the  organ,  arc  inclined  in 
regalar  f-ucceision  towaida  the  four  points  of  tbe  comjiase.  The  presence 
or  .ili«pr.,'.-  of  a  columella,  or  of  claters  in  the  ripe  fruit,  are  point*  of  no 
I  '  -ic  value;  Authoceros  has  the  culutnella,   but  this  ^enus  and 

i;  L  have  no  elaters.     liadula  in  the  Jungermaimieir:  has  a  vagi- 

Buiii,  and  Ml  has  Antboceroa, 

Upon  insiituiliig  a  closer  compnriaon  between  the  mode  of  develop* 
incnt  of  dliTtireiit  fiinn«,  four  types  soon  become  conspicuous,  around 
which  all  the  phenomena  hilherto  sufficiently  investigated  may  be  con- 
vriii.'ntly  anranged.  We  thus  arrive  at  the  following  equivalent  groups, 
wliii  li  are  not  however  equally  rich  in  the  number  of  genera  and  forms. 

1.  Mossed  according  to  tbe  ordinary  limits  of  the  family,  including  the 
Spha}>nA<::vtc. 

2,  JungcrmannieEC ;  in  wliich  the:  leafy  ones  are  connected  with  the 
leaJli^s  atiL-t)  by  a  succession  of  intermediate  stages. 

•'i.  Miiri'liaitticsF,  Targiunieic,  and  RiccleiE ;  nil  intimately  connected 
with  one  another  by  the  similarity  of  the  earliest  conditions  of  the  fruit, 
as  well  OS  by  many  vegetative  pheaomcna.* 

4.  AnthoccroteiB. 

The  mode  tn  which  the  second  generation  ortginatw  from  the  firat  i« 
nxjcb  more  various  in  the  vascular  cryptogams  than  in  the  others.  AU 
ferns  however  agree  in  the  fact  that  the  first  axis  of  their  embryo  has  only 
a  very  liniite<i  longitudinal  development;  it  is  an  axis  of  the  second  order 
which  bresfci  ihrou^b  the  prothotliuin  and  becomes  the  principal  axis; 
and  they  h11  iii;ree  Uirther  in  this,  that  the  end  of  the  asis  of  the  first 
order  ivcver  forms  the  root.  All  vascular  cryptogams  are  without  main 
roots;  they  have  only  adventitious  ones. 

Jn  more  than  one  respect  the  formation  of  the  embryo  of  tbe  Conlfersa 
t»  inteniiediaic  between  the  higher  crytogams  and  the  pha;nogams,  ^  Like 
the  primary  mother-ceil  of  tbe  epores  of  tlio  Rhkocarpcre  and  Sellagincllaj 
the  I'wbryti'iiac  is  one  of  the  axile  cells  of  the  shoot,  which  in  the  one  case 
becomes  cniiverted  into  the  sporangium,  in  the  other  into  the  ovule.  In 
thu  CuTnCerjB  aUo  the  embryo-sac  soon  becomes  free  from  any  mechanical 
cotiTikiion  with  the  surrounding  cellular  tissue.  Tlse  filling  of  the 
ciubryo-sac  by  the  endosperm  may  be  compared  with  tlie  production  of 

•  Afi,  for  instanoei  the  precisely  similar  succession  of  the  gtioots  i  loft 
peparalion  of  the  tissue  of  tbo  shoots  into  on  upper  layer  with  intercello" 
Ur  cavities,  and  a  lower  layer  without  cavities;  the  occurrence  of  pwti' 
liar  thickenings  upon  tbe  inner  wall  of  the  capillurj  roots,  fitc. 
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the  protlinllmiti  of  the  Rbii«carpete  and  SelnjEinellic.  The  stmctufe  of 
the  corpu^i'uln  b^rs  the  most  striking  resemblanee  to  Ihat  of  the  Arcbe- 
^onin  ot'  the  Salvinttc,  and  sliU  more  of  the  Seln;^ineUK.  Irrespective  of 
the  (liflerent  inoJe  4>f  jinpregnution — wliicli  in  tbu  Rhizoonrpea  and  Sdft- 
ginellse  takes  plauc  by  free  sporniatozoa,  sn<j  in  tbe  Coniferce  bj  a  pollen- 
tube,  in  tlie  interior  of  wh)<;h  spermatozoa  are  probably  formeil'— the 
transformatian  of  the  germinal  resii^le  into  tbe  primary  motber-cell  of  the 
new  plant  in  the  Conifers  and  tbe  TOiciilar  tryptngams,  only  difTera  ia 
Uie  fact,  that  in  tbe  iatter  there  ia  usually  one  single  jrerminal  vesicle 
only,  whilst  in  the  fortner  there  are  very  notnerous  germinal  vesicles,  of 
which,  nortnully,  one  only  ia  impregnated.  The  embryo^ac  of  the  Coni- 
ferse  maybe  luokctlupon  asa  epore  remaining  encloHed  in  its  aporan«ium; 
the  prothalliuiu  wbii;h  it  forms  does  not  coine  to  the  light,  In  order  to 
reach  the  arcbegonia  of  this  prothalliuiR  the  )mpreg:nutive  matter  mual 
make  itselfa  piissugc  through  the  tir^ue  of  the  Kporanjiziuin. 

MoreuTcr,  the  development  of  the  pollen  of  the  Coniferae,  when  dis- 
perseJ,  varies  in  a  ijiarted  manner  from  thut  of  phKnogama,  and  exhibits 
VtLiil  phenomena  similar  to  Lhose  tnet  with  in  the  microspnrcs  of  Pilulnrin, 
Salviais,  and  Isoetea,  The  extinction  of  its  s<?xuul  function  (the  prulru- 
sion  of  the  pollcn-tuhe)  is  preceded  by  a  ceil-fiirmiition  in  its  interior,  of 
which  no  instance  in  to  be  found  amongst  monocotjledona  and  dico' 
tjledons. 

Two  of  the  phenninenn  which  hnve  led  me  to  cnmpftre  tbe  embryo-sac 
of  tbe  Colli  lera?  witli  the  large  spores  of  the  ht<rher  cryptogams,  is  common 
to  the  embryo-sac  of  phffinogamfi,  viz.,  tlie  origin  of  the  ovule  from  an 
sxiie  CL'U,  and  the  want  of  runnexi[>n  with  the  adjoining  cellular  ti»!)ue. 
This  is  very  remarkable  in  the  Rhinanthacea;  on  account  of  the  indepen- 
dent growtlt  of  Llie  embryo-sac.  The  Coniferie  are  closely  allied  to  tlie 
pba!nogami  in  tbe  fact  that  their  pollen-grains  develop©  tubes. 

The  pli,Ttio<iams  therefore  form  the  upper  terminal  link  of  a  series,  tbe 
members  of  which  are  tbe  Conifcrse  and  Cycade*,  the  vascular  crypto- 
gama,  the  Museinea*,  and  the  Characea".  These  members  exhibit  a  con- 
tinualiy  mure  extensive  and  more  independent  vegetative  existence  in 
proportion  to  the  gradually  descending  rank  of  the  generation  preceding 
impregnation,  whieb  generation  is  developed  from  reproductive  cells  cast 
olT  from  tlie  orguuisin  itself.  The  closing  members  of  this  serieni,  the 
Characese,  pass  through  their  entire  vegetative  development  in  this  gene- 
ration, whilst  the  vital  phenomena  of  the  generation  which  foUowa 
impregriation  are  limited  to  the  GUing  with  oil  and  starch  of  the  newly- 
Ibiineti  ceil  iu  tbe  central  cell  of  the  fruit-branch  or  arcbcgonium.  The  ^M 
development  of  the  latter  generation  in  the  Mu^-inea;  is  fur  moreimpor-  ^| 
taut,  alriiongh  in  some  insfances,  as  for  example  in  Hiceia,  it  is  very  ™ 
limited  in  comparison  with  tbe  first  generation,  that,  namely,  which  pre- 
cedes impregnation  *  This  state  of  things  is  reversecJ  in  the  Perns,  tha 
£quiseta,  and  the  Ophiogiosseec.  From  the  Cbarnceto  up  to  the«ie  orders, 
there  is  nn  uncertainty  in  the  diffurent  species  aa  to  the  sexual  function 
of  the  reproductive  cells  which  are  cast  o8F  from  the  organism  itself,  viz., 

*  Anthoieros^which  in  the  development  of  the  »ecood  generation 
itands  very  low  in  the  tcale — exhibits  a  remarkable  analogy  with  tha 
CharaceK,  in  the  fact  that,  as  in  the  littter,  the  forniatian  of  its  anlheridin   ^M 
COTDDiences  by  the  growing  out  of  the  cells  of  the  wall  of  an  inleroellular  ^M 
cavity.    The  well-known  red  globules  of  Chara  are  onanifeallj  states  of  H 
antheridia.    Cavities  communicating  with  one  another  are  formed  rounil  ^t 
the  middle  point  of  the  hilherto  solid  globular  mass  of  cells,  within  which 
cavities  the  autheriidia — or  cellular  threads  In  whose  joints  the  vcsicies 
which  produce  the  .opermatozoa  are  formed — become  developed. 
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the  spores.  In  these  nrders  speeiea  nearly  allied  to  one  finother  are 
mirtljr  raoncecious  and  partly  diaetnuj.  Certain  species  ninon^st  the 
Ch&rie,  Muscineo^  th«  Ferns,  and  the  Equiseta,*  pt'uduce  bocli  kinds  of 
sexual  organs^  urcfaegtinia  and  nntheridia,  upon  the  siiine  iudiriduot  of 
the  generaLiiin  ptccecjing  «mprepu»tton :  the  latter  nre  always  produced 
before  (he  fornior.  In  other  Characefp,  Muscinea;,  and  Equistfta,  the 
male  tnd  female  sexual  organs  arc  distrlbated  upon  different  individajil^ 
— A  sepinitioD  which  b  very  complete  in  certain  speclei  of  mosK3,  and 
not  in  others.  The  spores  from  which,  in  the  Chnruceac,  Mugdneio,  and 
Equiseu,  diseious  prothallin  nrc  develn-ped,  rxbibit  no  indication  of  the 
■ex  of  the  individual  to  be  produced  from  them.  Uut  tbere  U  oAen  a 
marked  di^crence  in  tbe  couipletc  form  between  the  mule  and  female 
indiridottls :  tbe  former  aie  much  smaller  thaa  the  latter;  tbey  ub 
i] wiu-fisii.  Extreme  iiiiitiince;  of  tbia  are  to  found,  amongst  mosses,  in 
DicTOHum  ttitdvtatum  and  JJifpmrm  lutesceng.  In  tbc  Equiseta  also  the 
male  prolhallia  ure  always  smaller  tban  tbc  females. 

Lastly,  the  reproductive  eella  of  the  Rkizaearpea:,  Imetei,  and  SelagU 
mtia  ex.bibitt  according  to  tbetr  sex^  the  most  remarkable  differences  in 
their  mode  of  derelopment,  size,  and  forni,  so  long  as  tbey  continue  in 
Tifal  connexion  with  the  orj;anism  belonging  to  the  generation  fuUoving 
impregnation-  In  tbe  Coniferse  the  reproductive  cells  difler  in  their 
origin  and  formation  but  little  from  those  of  phsnogsms;  they  dlfier 
©nly  in  the  nature  of  the  vegetative  growth  subsequent  to  tbeir  formation 
^whicli  growth  iu  the  ConiferB;  is  in  a  high  degree  indepcndent-^in  the 
furmutton  of  tfae  row  of  celb  in  the  interior  oftbo  piilleti-grain,  15  well  as 
in  ttie  formation  of  the  endosperiDj  and  of  the  corpuscula  in  tbe  interjor 
(»f  (he  embryo*sac. 

There  are  »o  many  esaential  points  of  agreement  between  the  Conifera; 
afld  tbe  phaenovams,  that  it  i»  more  to  the  point  to  get  rid  of  the  marked 
dirtV-renees  ia  their  respective  processes  of  embryo-formnlion,  than  to 
indicate  in  what  they  agree.  One  of  these  differences  ia  the  cell-forma- 
tion inside  the  p<iHen-grain,  but  tbe  principal  one  is  the  development  of 
the  en\ic>5perm  and  of  the  corpuscula,  a  process  exivctly  analogous  to  the 
formation  of  the  protliallia  and  archegonia  of  the  vaaoubr  cryptogams, 
and  which  \i  entirely  wanting  in  the  pb^nopams.  The  whole  series  of 
deTelupraentfll  processes  which  occur  in  the  Conifer«  between  the  filling 
of  the  cmbryivsftc  with  the  cellular  tissue  of  the  endosperm  and  the  pro- 
du<?tion  of  ite  germinal  vesicles  in  tbc  corpuscula,  is  entirely  passed  ovet 
in  i.\w  phienogama.  Here  the  germioal  vesicles  are  formed  immediately 
in  the  embryo-sac.  In  the  phtcuogams  there  is  no  vital  phenomenon 
analogous  to  the  development  of  tbe  protballia  and  of  the  endosperm  of 
~  ^mnoipernii,  ju^t  aa  in  the  cryptO!;aiii|i  and  tbe  ConiferlB  there  is  no  ana- 

ttfue  to  the  endosperm-forinaticm  which  takes  place  in  so  many  pba-nogams 
Uf.r  ibe  arrivaJ  of  the  imprcgnnting  organ  at  the  embryosae.  The 
breaking  up  of  the  pro-embryo  of  the  Coniferaj  into  a  number  of  inde- 
pendent iuspensors  is  a  phenomenon  of  the  most  peculiar  kind,  to  which 
nothing  amongst  the  vascubir  plants  bears  my  resemblnnce,f  and  to 
which  the  division  of  the  spore  {i.  e.,  tbc  mother-cell  of  tbe  oospores)  of 


•  The  greater  number  of  the  Cbarie  and  Muscinea?,  a  few  only  of  the 
Enuiaeta,  and  all  the  known  form*  of  Ferns  and  Ophioglossis*. 

J  Tbe  formation  of  the  pro-embryo  of  Loranlhus  Eumpim*  out  offotir 
longittidinal  rows  of  cells  may  be  looked  upon  as  a  slight  indication  of 
tbi^i.  On*  only  of  these  cells,  the  terminal  cell,  bewnues  transformed 
iiitii  an  embryonic  globtje,  (HofFmeister,  in '  Abh.  Kiin.  Such*.  Ge*.  4. 
Wis*.;  vi,  £43.) 
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/Fucus  into  seventl  cells  Cflpal)le  of  iropregnfttioB  and  deTelopment*  u 
bardly  analogous,  inasiiiiucb  us  with  tbe  latter  process  the  impregnation 
<of  the  &ee  spore  cotameuces  aad  forthwith  termuiates. 


The  Microscope  and  its  Revelations.      By  William   B. 
Cabpenter,  M.D.   Third  Edition.   London  :  Churchill,     fl 

This  work,  which  has  now  reached  its  third  edition,  needs" 
no  commcndiitioiji  from  us.  It  is  iindoiibtedly  the  best  ma- 
niml  on  the  use  of  the  microscope  in  the  English  lang-uage. 
NeverthelesSj  this  edition  contains  a  large  mass  of  new  matter 
which  claims  our  recognition.  The  classification  of  the  Dia- 
toinaccje  has  been  remodelled  iu  accordance  Avith  the  viewa  of 
Mr,  Ralfa,  and  the  account  of  that  group  has  been  consider- 
ably extended.  The  account  of  the  Rhizopoda  has  been  alto- 
gether rewritten^  and  that  of  the  Infusoria  has  been  aug-- 
meated  by  a  summary  of  Balbiani's  recent  researches  on  their 
sexual  reproduction.  As  might  be  expected  from  tlie  extent 
of  the  author's  o\yn  researches  on  Foraminifera,  the  chapter 
on  these  organisms  has  been  rewritten  and  greatly  extended, 
Mr.  Salter's  researches  on  the  teeth  of  Echinus,  and  those  offl 
Mr.  Houghton  on  the  parasitic  habita  of  the  larv^a  of  Aaodon,  ™ 
have  been  embodied  with  the  author's  more  recent  views  of  the 
structure  of  the  shell  in  the  chapter  devoted  to  the  MoUuaca. 
Additions  have  been  made  aUo  to  the  account  of  the  forma  of 
Annelida,  and  the  description  of  the  structure  of  the  shells 
of  the  Crustacea  have  been  considerably  modified.  In  the 
seetion  devoted  to  Insects^  Dr.  Hielts'  researches  upon  their 
eyeSj  and  Mr.  Beck's  upon  the  Podura  scale  have  been  de- 
scribed. Amongst  the  new  accounts  of  stracturc  among  the 
vertebrate  animals,  are  those  of  Mr.  Whitney  on  the  circiJa- 
tion  in  the  Tadpole.  Mr.  Haines's  important  researches  in 
"^  Molecular  Coalescence"  arc  also  noticed  in  this  edition.  The 
work  ia  still  further  improved  by  the  addition  of  ten  separate 
plates,  and  twenty  woodcuts.  Two  of  the  plates,  represent- 
ing chiefly  the  circular  forms  of  Diatomaceae,  are  on  steel, 
and  form  frontispieces  to  the  work.  It  gives  us  much  pleasure 
to  recognise,  in  so  large  a  quantity  of  the  new  matter  ivhich 
Dr.  Carpenter  has  introduced  into  the  present  edition  of  Lis 
work,  the  results  of  researches  which  the  '  Quarterly  Journal^ 
of  Microscopical  Science'  has  been  the  means  of  introducing^ 
to  public  notice.  We  feel  that  the  study  of  this  work  will  be  1 
one  of  the  beat  incentives  to  the  student  of  the  microscope  to  i 
pursue  his  investigations  in  a  spirit  which  will  enable  him  to 
become  a  contributor  to  our  pages,  and  a  future  helper  of] 
Dr.  Carpenter  in  the  subsequent  editions  of  his  work. 
•  Thutetf  'Abb.  d.  Sc.  Nut.,'  iv  SSr.,  1854,  v-  ITS. 
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ITote  respecting  Parasites  found  in  tli©  Blood  of  the  €dible 
Turtle, — Iti  Vol.  ij  N.  S.,  of  this  Journal,  p.  U),  is  aa 
account  by  Mr.  Canton,  of  some  fusiform  ova,  found  by  bini 
adhering  to  the  eyes,  of  the  edible  tui-tle.  Similar  organiams 
have  since  been  noticed  by  Dr.  Leared,  iu  the  blood  from  the 
heart  of  the  same  animal,  in  two  instances.  In  one  of  these 
latter  casea,  esamined  in  August,  1860j  the  heart  also  con- 
tained numerous  minute  flukc-wonne,  ivlilcii  were  pronounced 
by  Dr.  Cobbold  to  belong  to  an  undeacribed  species  of 
Distoma,  and  named  D.  const  rid  tun,  from  its  peculiar  form. 
Whether  the  minute  oviform  bodies  noticed  by  Mr,  Canton, 
and  these  Distomata  stand  in  any  relation  to  each  other  is  yet 
to  be  made  out,  and  is  an  interesting  subject  for  enquiry. 
Dr.  Learcd'a  account  of  the  Distomata  and  oviform  bodies 
Trill  be  found  in  vol.  xiii.  of  the  '  Transactions*  of  the  Patho. 
logical  Society,  p.  371. 

On  the  Terms  used  in  the  description  of  Diatoms, — Dr.  G. 
rrcscnius,  in  the  '  Senckenb.  Proc.'  vol.  iv.,  p.  63,  describes 
and  figures  four  species  of  Navicnla,  one  being  new.  Pinnu- 
faria  Siksiace,  Bleiscb,  and  Aniphoi-a  selina,  W-  Smith.  In 
his  introductory  remarks  he  proposes  the  adoption  of  the 
terms,  "frons"  arrd  "  latus,"  to  express  what  English  ob- 
senrers  call  the  "front  view  "  and  "  side  view."  ('  N.  Hist. 
KcT./  vol.  ii..  No.  8,  p.  481,} 

On  the  occurrecee  of  Parasitic  Sacs  on  CfQStacea  and  some 
Insect-Larrsc—Licbcrkuha  (Mull,  'i\_rch.,'  185G,  p.  404)  and 
Schenk  (*  Verb,  der  Phys.-Med.  (jcsells/ in  Wiirzburg,  1808) 
have  described  certain  organisms  parasitic  upon  the  gilla  of 
the  larvEe  of  Phryganea,  Asellus  aquaficus,  and  Ganimarus 
pttle^.  These  organisms  have  been  since  examined  by  Pro- 
Cienkowskij  who  considers  them  to  be  forms  of  a  uui- 
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cellular  plant,  to  which,  from  the  amielioid  character  of  ita 
zoospores  and  its  parasitic  habit,  he    has  given  the  name  oii 
Am<sbidium  paraslticum.      Cienkowski   found   the   plant  on! 
Phryganea  aud  Gammarus  pulex,  and  also  very  plentifully  on' 
the  iarraj  of  gnats.     It  is  tubular  or  sac-shaped,  unicellular 
and  variable  in  form  j  the  largest  plants  were  05  mm.  long , 
by  0-001  mm.  broad  5  the  smallest  0'015mra.  long.     In  th( 
spring  they  produce  in  their  interior  spindle-  or  sac-shaped 
bodies^  which  escape  through  the  cell-wall  of  the  mother] 
plant,  being  sometimes  projected  by  the  elastic  contractioal 
of  that   cell-wall.      Pear-ahaped    zoospores    are    afterward»J 
formed,  which,  when  free,  exhibit  ama^boid  expansions   audi 
contractions,  but  are  distinguishable  from  Amtsba  diffiutm, 
■which  they  much  resemble,  by  the  absence  of  a  contractile 
cavity.     These  zoospores  eventnally  become  motionless,  aud^^ 
at  OQce  produce  spindle-shaped  bodies  (young  ameebidia)  infl 
their  interior,  or  they  become  transformed  into  resting  spores,      ■ 
which,  after  a  time,  also  produce  yoim*  amiebidia.  The  author 
concludeis  that  mncpbidmm  is  a  plant  belonpng  to  the  lower 
Algae  or  Fungi.     He  then  proceeds  to  describe  a  rery  singu- 
lar growth,  as  to  ■which  he  was  long  in  doubt  whether  it  be- 
longed to  or  was  parasitic  upon  aniffibidium.     He  describes 
the  stages  of  development  of  this  growth,  which  is  attached 
to  the  sides  of  the  atnxbidium,  and,  when  perfect,  consists  of 
a  large  obovate  or  pear-shaped  cell,  crowned  with  moniliform 
rows  of  cells  like  the  head  of  an  AspergiUns.     He  concludes 
that  it  is  a  fungus,  but  of  doubtful  affinity,  and  calls  it  Bast- 
diolum  fimbriatum.  ('Nat.  Hist.  Bev./  vol  iij  No.  8,  p.  477.) 

Hote  on  a  simple  MoTuitiiig  for  any  Microscopic  Objects.— 'fl 

Few  microscopists  use  black  japan  as  a  mounting  without" 
ha^'ing  their  objects  occasionally  spoiled  by  tbc  running  in 
of  the  cement.  Having  suffered,  like  ray  ncifjhbours,  frora  this 
difficulty,  I  have  sought  to  obviate  it  by  the  use  of  various 
other  methods  of  mounting,  which  should  combine  speed, j 
ease,  and  certainty  in  their  performance.  One  of  these  ap- 
pears ao  far  promising  in  utility,  that  I  am  induced  to  draw 
attention  to  it.     It  is  performed  as  follows  ; 

Little  pieces  of  kid  leather,  wash-leather,  or  blotting-paper, 
about  one  inch  square,  have  circular  holes  punched  in  the] 
middle,  the  hole  being  somewhat  smaller  than  the  thin  glasat 
oover  which  is  s'uhsequently  to  be  used. 

The  object  having  been  prepared  and  placed  upon  the  glass 
slip,  or  on  the  cover,  if  more  desirable,  one  of  the  pieces  of  ] 
leather  is  brushed  over  with  ''liquid  glue"  (a  thickish  varnish 
made  of  shellac  aud  naphtha),     Whtm  covered  on  both  sides 


vith  tbia  cement,  it  is  placed  upon  tlie  glass  slip,  the  cover 
pot  o%er  it,  and  gentlif  pressed  down,  to  insure  cloae  contact 
iritliout  squeeaing  the  cement  out  of  the  leather.  It  may 
then  be  ptit  away.  The  cement  soon  dries,  and  at  any  sub- 
sequent time  the  enpcrfluous  leather  may  be  cut  away  close 
round  the  edges  of  the  thin  glass  cover. 

Care  should  be  taken  that  the  leather  or  paper  is  soft,  and 
fiee  from  elasticity,  bo  that  it  may  lie  flat  upon  the  glass; 
also  that  it  has  enough  cement  to  insure  adhesion,  and  not 
jso  much  as  to  spread  over  the  object  when  the  cover  is  placed 
upon  it.  The  consistency  of  the  cement  also  requires  atten- 
tion ;  it  should  be  just  so  fluid  that  it  is  readdy  absorbed  by 
hlotting-paper. 

So  far,  I  have  found  it  eombiuc  the  advantages  of  speed, 
case,  certainty,  and  cheapness,  rcqnirin|;  no  s{>eeial  appliances 
in  its  performance, — the  liquid  glue,  bottle  and  brush  being  in 
tant  use  for  other  purposes,  where  cement  or  a  yellow 
ish  is  required,  and  the  punch  being  tlic  same  that  is 
Used  for  cutting  out  labels,  &c.  The  little  squares  of  Icatlier 
for  thick  objects,  and  of  paper  for  thin  objectSj  are  all  that 
it  18  necessary  to  keep  specially  for  this  purpoae.^ — B.  S. 
PaocTOB,  11,  Grey  Street,  Newcastle-on-Lvnc. 

Flaa  for  "finding  the  Focal  length  of  ObjeotiTes,— If  you 
thiiUc  the  following  communication  worth  insertion,  per- 
haps you  will  find  it  a  place  in  tlie  'Journal/  It  is  a 
modification  of  Professor  Thury's  plan  for  fluding  the 
focal  length  of  microscopic  objectives.  It  was  suggested 
by  reading  Captain  Mitchell's  paper  in  the  October 
numlier  of  the  *  Journal,'  and  may  be  of  use  to  those  who, 
like  myself,  wish  to  know  the  true  focal  length  of  their  objec- 
tives, but  have  not  a  positive  eyepiece  micrometer.  The  diifer- 
cnoc  from  the  professor's  plan  consists  in  using  the  eye-lens  of 
the  negative  eyepiece  only,  the  micrometer  being  placed,  as 
usual,  exactly  in  its  focus.  I  send  you  a  table  of  the  results  on 
my  own  objectivea,  also  the  magnifying  power  as  given  by  the 
camera  and  my  longest  eyepiece,  to  prove  the  correctness  of  the 
method  by  comparison  with  the  magnifying  power  obtained  by 
multiplying  the  power  of  the  objective  by  that  of  the  eyepiece, 
the  results  being  as  coincident  as  unavoidable  errors  will  allow. 
To  arrive  at  this,  I  have,  however,  been  obliged  to  differ  from 
Captain  Mitchell  in  considering  the  power  of  the  objective  to 
be  the  exact  number  that  one  of  the  stage  covers  of  the  eye- 
piece  micrometer,  and  not  with  the  addition  of  one,  as  in  hia 
method.  Any  one  following  out  this  plan  will  find  that,  tn 
the  power  of  the  eyepiece  must  be  the  same  ■with,  e^cr^  cAi- 
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jectivc  at  the  same  distances^  it  is  impowiUe  to  make  tbe 
results  with  that  additicm  agree,  particularly  with  the  lower 
powers,  where  the  proportioa  of  one  to  the  whole  is  flo  modi 
greater,  and  where  all  errors  are  as  a  minimiim. 

It  ia  necessary  to  have  the  same  distance  firom  the  stage 
micrometer  to  the  focus  of  the  eye-lens  in  measuring  the 
magnifying  power  with  the  camera,  as  hetween  the  two  mi- 
crometers in  mcnsuring  the  power  of  the  objective ;  ten  indies, 
when  possible,  being  most  convenient.  The  a4jastme&t  of 
the  objective  to  lie  always  at  the  same  place. 

Table  of  objectives. — Distances  of  micrometers  divided  by 
the  number  of  eyepiece  micrometer  equal  to  one  of  stage  plus 
one. — Focal  length — !Magnifying  power  by  multiplying  num- 
ber by  5  (power  of  eyepiece). — ^Also  magnifying  power  by 
camera  at  ten  inches,  with  longest  eyepiece — ^The  aqjustment 
ring  in  a  line. 

Magnifjiiig 
Focal  length.         No.  X  5.  power  bj 

camcn. 
-i  D—  10-ui. 

=      1197        .      412         .      406- 


No.  +  1  =  83-5 
D— 10 


No.  +  1  =  53-2 
D— 10 


No.  +  1  =  25-6 

1  D— 10 

No.  +  1  =  10-75 

2  D— 11 

No. -f  1=   5-7 


=  -191  .  256  .  256- 

=  -390  .  123  .  128- 

=  -93  47-5  .  48- 

=  1-93  .  23-50  .  23-7 


I  also  enclose  a  method  of  finding  the  angular  aperture  by 
daylight.  If  it  has  not  been  published,  and  is  worth  inser- 
tion, perhaps  you  will  find  room  for  it  also.  It  appears  to 
me  to  have  the  advantage  of  being  able  to  sec  clearly  the  ex- 
treme limits  of  distinct  definition  of  the  objective,  although  it 
is  difficult  to  use  with  some  objectives  of  low  power,  which  do 
not  give  a  sharp  edge  to  the  field  of  view.  Tlie  method  is 
by  using  the  objective  as  a  diminishing  telescope,  the  eye- 
glass to  be  a  common  pocket  or  watchmaker's  ^e-lens,  of 
two  or  three  inches  focal  length,  so  placed  behind  the  objec- 
tive as  to  show  distinctly  a  rtde  or  a  wall  a  few  inches  or  moxe 
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before  it.  The  field  of  view  will  be  the  base  of  an  angle, 
which  appears  equal  to  the  angular  aperture.  To  measure 
this  angle,  place  the  central  point  of  the  straight  edge  a  gra- 
duated semicircle,  exactly  under  the  edge  of  the  lowest  com- 
bination  of  the  objective,  the  convexity  being  towards  the  rule 
or  wall.  The  number  of  degrees  included  between  two  lines 
drawn  from  that  point  to  the  extreme  limits  of  the  field  of 
yiew,  will  be  the  measure  of  thia  angle. 

The  following  table  is,  1st,  b}'  this  method  j  2nd,  after  Mr. 
Pritchartl,  as  described  by  Dr.  Lardner ;  and,  3rd,  as  given 
by  the  maker.  The  adjustment  ring  in  a  line.  I  think  that 
by  the  second  method  you  by  no  means  get  the  full  angle  with 
the  two  and  one-inch. 


Table  of  Angular  Apei'ture  of  Objectives, 
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P  Kicro-StereographB, — In'  Quart.  Journal  of  Micro,  Science,' 
No.  3,  for  April,  1853,  I^ofessor  KiddcU  gives  the  first  an- 
nouncement of  h.  binocular  microscope,  and  mentions  its  ap- 
plicability for  obtaining  *'  match  drawiuga"  with  the  camera 
lucida^  to  be  viewed  witli  the  stereoscope  j  and  again,  in 
No.  5,  p.  24,  for  the  same  year,  he  saya,  "  If  the  same  object 
be  drawn  as  seen,  through  each  ocular  respectively,  a  differ- 
ence between  the  two  drawings  is  perceptible,  similar  to  that 
between  match  stereoscopic  pictures;  so  that  if  these  two 
drawings  be  viewed  each  with  the  appropriate  eye,  the  natural 

»  relief  of  the  object  is  reproduced." 
In  'Trans.'  of  the  Micro.  Society   ('Quart.  Journal  of 
Micro,  Science*)  J  ^O-  10,  Jan.,  1855,  pp.  5,  6,  in  a  paper  on 

»"  Microscopic  Photography,"  1  described  a  method  of  obtain- 
ing micro-stereograms  without  shifting  the  object,  simply  by 
obscuring  the  alternate  halves  of  the  object-gla^ss,  by  means 
of  a  eliding  stop,     I  had  before  this  abandoned  the  use  of  the 
camera,   and   given   the   preference   to   the   image  obtained 
L    through  the  shutter  of  a  dark  room,  by  means  of  a  Hcliostat ; 
■    in  fact,  using  the  ordinary  microscope  as  a  solar  one.     This, 
F    besides  other  reasons,  gives  the  very  important  one  of  allow- 
ing the  light  to  be  adjusted  while'  the  sensitive  plate  is  ia 
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place  (in  an  open  frame)  the  instant  before  tlie  impression 
taken.     With  the  arrangementa  employed,  I  may  state  it  to 
be  the  moat  luinrious  mode  of  taking  photographs  that  I 
have  practised — hath,  dcvclopeTs,  plateSj  &c.,  all  being  clos^ 
to  hand,  so  that  there  is  no  occasion  to  stir  one  step  froi  " 
yo«r  position.     A  pane  of  yellow  glass  is  let  into  the  shutte 
above  the  microscope,  to  fumiah  light  for  maniptdation.  Ale 
during   these   experiments,  I  found  that  a  pair  of  pictures/ 
each  taken  with  a  right  and  left-handed  illumination  alone, 
was  sufficient  to  bring  an  object  up  into  relief  in  the  stereo- 
scope, particularly  when  objectiTes  of  large   aperture  were 
employed.   As  micro-photography  and  stereography  are  again 
the  subject  of  attention,  I  allude  to  these  circumstances,  be- 
cause they  have  either  been  lost  sight  of  or  revived  as  nevr 
facts. — P.  H.  Wen  HAM.  ■ 


On.  the  leat  of  the  Colouring  Matter  in  Flowers. -—M.  F. 
Ilildebraud's  observations*  on  the  forms  uudcr  which  various 
colouring  matters  are  found  iu  flowers,  aud  their  distribution 
in  the  tissue  of  the  several  organs,  warraiit  the  foHowiug 
general  conclusions  t— (1)  That  the  colour  of  flowers  is  in  con- 
stant connection  with  the  cell  contents,  never  with  the  walla 
of  cells.  (2)  Blue,  viokt,  rose,  and  (if  there  be  no  yellow  in  the 
flower)  deep  red,  are  due,  with  little  exception,  to  a  cell-fluid 
of  corresponding  colour.  (3)  Yellow,  orange,  aud  green,  ar 
usually  associated  with  solid  granular  or  vesicular  substance 
iu  the  cells.  (1)  Brawn  or  gray,  and,  in  many  cases,  brigl 
red  and  orange  (apparently  uniform  to  the  unaided  eye)  are 
found  to  be  compounded  of  other  colours,  as  yelJaiv,  green,  or 
orange,  with  violet,  or  green  andrerf;  bright  red  and  orange 
in  like  manner  of  blue-red  with  yellow  or  orange,  (.j)  Black, 
excepting  in  the  Bean,  is  due  to  a  very  deeply-coloured  cell- 
fluid.  (6)  All  the  cells  of  an  organ  arc  rarely  vmiforinly 
coloured.  (7)  The  colour  usually  resides  in  one  or  iu  a  fcw^ 
of  the  outer  layers  of  cells.  (8)  The  coloured  cells  are  bulfl 
exceptiouatly  covered  by  a  layer  of  uncoloured  ones.  (9) 
Combinations  of  colour  are  occasioned  by  divcrsely-coloured 
matters  in  the  same  or  in  adjacent  cells  ('  Nat.  Hist.  Rev.,^ 
vol,  ii.  No.  8,  p.  438). 

Eelner's  Orthoscopic  Eyepieoe. — Permit  me  to  direct  lli< 
attention  of  your  readers  to  the  new  form  of  eyepiece  latelj 
brought  out  by  Ross,  •  Reiner's  Orthoscopic.'  The  advantage' 
which  it  possesses  over  the  old  Huyghenian  eyepiece 

•  Contained  ia  Pringslieim's  '  Jahcb.,'  iii,  p.  60, 
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rterj  inncli  larger  field,  with  more  light,  and  yet  without 
any  Bactifice  of  defining  quality.  In  using  the  lower  powers 
of  tlie  microscope,  it  is  often  of  much  importance  to  have  the 
whole  of  a  large  object  in  view,  such  as  a  section  of  coalj  or 
wood,  or  a  section  of  Echinus  spine,  &c.,  this  the  new  eyepiece 
ajncomplisbes  most  satisfactorily,  and  with  a  beautiful  tlat 
field.  For  more  minute  objects^  when  these  consist  of  great 
diversity  of  forma,  such  ns  shells  of  Polycistina,  or  spicola  of 
Gorgonia,  or  sponges,  it  is  equally  good^  or  better.  These 
objects,  shown  by  a  one  inch  glass,  and  under  the  dark 
ftround  illuniiuation,  and  viewed  with  the  *'C^'  Kelncr's 
eycpicee,  have  throw^n  all  to  whom  1  have  shown  the  sights 
into  cxtacies;  the  almost  Uliinitablc  view  and  the  vast 
variety  of  objects  strike  the  beholder  with  wonder  •  and  the 
change  that  is  effected  when  the  old  form  of  eyepiece  is  sub' 
stitutcd,  is  very  strJkiDgly  in  favour  of  the  new.  It  is  also 
equally  useful  with  the  higher  powers.  Many  of  the  larger 
and  finest  forms  of  Diatoiiiaccae  cannot  be  all  seen  when 
shown  by  the  highest  powers,  and  a  deep  eyepiece  of  the  old 
form  ;  but,  with  the  "  Keloer,"  you  may  magnify  an  "  Arach- 
Doidiscus,"  until  it  appears  like  a  dinner-plate  in  size,  and 
yet  be  able  to  see  the  whole  of  the  object.  In  conclusion,  I 
may  say  that  nearly  all  the  mJcroscopists  to  whom  I  have 
ihown  it  have  expressed  their  approval  of  its  merits  by  procur- 
ing it  for  themselves. — Josefh  Davison^  Newcaatle-on-Tyne. 


PROCEEDINGS  OF  SOCIETIES. 


Microscopical  Society,  OetoherSth,  1862. 

B.  J.  Fabbants,  Esq.,  President,  in  the  Chair. 

The  following  paper  was  read : — "  On  the  Cleaning  and  Pre- 
paring of  Piatoms,"  by  J.  A.  Tulk,  Esq. 

November  I2th,  1862. 
B.  J.  Fabbaitt!),  Esq.,  President,  in  the  Chair. 

Bev.  Wm.  Tyler,  W.  F.  Graham.  Esq.,  George  Tyler,  Esq.,  and 
Conrad  Wm.  Finzel,  Esq.,  -were  balloted  for,  and  duly  elected  mem- 
bers of  the  Society. 

The  following  papers  were  read  : — "  On  the  Photographic  De- 
lineation of  Microscopic  Objects,"  by  Dr.  Maddox. 

"  On  Acari  produced  in  a  Nitrate  Bath,"  by  the  same. 

December  lOM,  1862. 
R.  J.  Fabrants,  Esq.,  President,  in  the  Chair. 

Henry  Davis,  Esq.,  Wm.  Revill,  Esq.,  and  Jno.  T.  Murray,  Esq., 
were  balloted  for,  and  duly  elected  members  of  the  Society. 

A  paper  by  Dr.  Greville,  "  On  some  New  Species  of  Diatomaceee," 
was  read. 


LiTEBAET  ASD   PlIILOSOPHICAL   SOCIETT,   MaKCHESTEB. 

MiCBOScopiCAL  Section. 

October  20th,  1862. 

Professor  Williamson,  F.R.S.,  President  of  the  Section, 
in  the  Chair. 

Mr.  George  Venables  Vernon,  F.R.A.S.,  was  elected  a  member  of 
the  Section. 

Mrs.  Bury,  of  Croft  Lodge,  Ambleside,  presented,  through  Pro- 
fessor Williamson,  a  series  of  twelve  photographic  plates,  with 
seventy-two  figures  of  Polycistins  from  drawings  by  that  lady; 
also  seventeen  mounted  slides  of  Barbadoes  earth. 
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Mr.  Horatio  J.  Frembty,  of  Gibraltar,  presented,  through  Mr. 
H.  A.  Hkirtt,  ihirty-foQr  iitideB  of  tongnea  of  motluscn,  collected  and 
mounted  by  bimself.  An  pkbornte  report  upon  ibeir  scientific 
claKsiiication  vnn  read  by  Dr.  Thomas  Aleock. 

Mr.  H.  A.  nurst  presented  a  collection  af  tongues  of  mollitscft, 
tiosa  Benga],  uiade  by  him  during  his  rcsideiicc  in  In  din.  They 
hare  been  placed  in  the  hands  of  Dr.  Aleock,  who  haa  kindly  under- 
taken to  examine  and  report  thereupon. 

Csptnin  J.  C.  Gates,  of  the  ship  "Quito,"  presented  aoundin^ 
taken  off  the  coast  of  Chili  and  the  Falkland  Islands  -  two  Bpeci- 
niena  of  anchor  mud,  from  the  Falkland  Islands  ;  and  some  of  the 
Furuf  nalant  from  the  Sargosaa  Sea,  with  specimens  of  its  inhabi- 
taoti,  diied  in  the  eun.  Captain  Curhng,  of  the  P.  and  0.  S.  S. 
"China,"  presented  four  soundings  from  the  coaats  of  Malabar, 
Yemen,  Malacca,  &c, ;  Captain  Tickers,  of  the  "  Rosioa  Claypole," 
anchor  mud  from  Port  Bnynl  and  Blnek  River,  Jamaica,  and  a 
tonnding  taken  DfTtbe  south  coast  of  Ireland  ;  and  Captain  Samael 
Flood,  of  the  ship  "  Pantoleon,"  aochor  mud  from  Sumatra  and 
Malacca.  Two  deep  Atlantic  souDdinga  in  17^0  and  2220  fathoms, 
vere  miso  thankfully  acknowledged. 

Mr.  Thomas  Heelia  presented  many  interesting  specimena,  col- 
lected during  his  late  voyage,  amongst  which  may  be  named  two 
soundings  from  the  Agullias  Bank,  two  specimens  of  Hoogly  mud, 
scales  of  flying  fish,  and  gulf  weed,  with  minute  cruatacea  and 
other  animals  preserved  m  apirita. 

Mj.  Joseph  Kidebotham  presented  to  every  member  of  the  Section 
a  photographed  finder  for  high  powers,  in  case  inscribed  with  the 
member's  name. 

Mr.  John  Dale  presented  a  quantity  of  desiccated  balsam  dissolved 
in  chloroform,  to  be  divided  amongst  the  members. 

Mr.  A.  G.  Latham  presented  a  mounted  spiracle  of  nmole  cricket 
from  Africa,  and  pointed  out  the  difference  from  that  found  in  tkiia 
country. 

Mr.  E.  W,  Binney  presented  a  copy  of  his  paper  "On  some 
Fos«il  Plants  showing  structure,  from  the  Lower  ConI  Measures  of 
Lancashire." 

A  letter  was  read  from  Mr.  Thomas  D.  Toase,  of  Jamaica,  with 
reference  to  the  animalcule  previously  described. 

Mr.  Brothers  exhibited  some  fine  specimens  of  Stephanoeens. 

Mr,  Parry  exhibited  aome  photographs  of  mBgnificd  acctions  of 
wood, 

Mr.  W.  II.  Heys  exhibited  the  peculiar  oil  glands  on  the  leaf  of 
the  ProcrantAern  vutiacfa ;  strllate  hairs  on  I  he  calyx  of  the 
Deutzia  tcadra,  whit:li  ditter  from  those  on  the  leaves  hy  having  a 
greater  number  of  rays  and  a  central  disc;  spines  of  the  Li'Ota 
eoecifiea ;  and  two  kinda  of  spangles  upon  uak  leaves  from 
Beddgelert. 

Dr.  William  Roberts  exhibited  a  mouoted  specimen  of  crystals 
of  Cyttin. 

VOL.  in. — NEWSKR.  F 


gljt  PBOCBBDINGB   OF   80CIBTIBB. 

November  \7th,  1862. 
J.  G.  Ltmde,  F.G.S.,  M,  Inst.  C.E.,  in  the  Chair. 

Captain  Randall,  late  of  the  barque  "  Brazil,"  forwarded  eight 
■onndings  taken  on  the  north  coast  of  the  Brazils. 

Mr.  Thos.  Reelis  presented  a  specimen  of  the  Echeneia  Remora, 
or  sucking  fish. 

Mr.  Parry  presented  a  number  of  cells  and  rings  in  cardboard  ; 
they  were  very  smooth,  and  sharply  cut,  without  the  bur  usually 
produced  by  punching  out  cells.  Mr.  Parry  explained  that  he  had 
cat  them  in  the  lathe  twenty  or  thirty  together,  the  ontside  cuttings 
only  presenting  an  appreciable  bur. 

Dr.  Roberts  called  attention  to  the  aid  that  might  be  received  in 
the  examination  of  the  structure  of  animal  and  vegetable  tissue  by 
the  use  of  colouring  materials.  Magenta  is  peculiarly  adapted  for 
this  purpose,  in  consequence  of  its  solubility  in  simple  water  and  its 
inert  cherbical  character.  The  nuclear  structures  of  animal  cells 
are  deeply  tinted  by  magenta,  and  by  its  use  the  nndei  of  the  pale 
blood-corpuscles,  of  pus-globules,  of  the  renal  and  hepatic  cells,  of 
cancerous  growths,  and  of  all  epithelial  structures  are  brought  out 
in  great  beauty,  tinted  of  a  bright  carbuncle  red.  The  red  blood- 
disks  are  tinted  of  a  faint  rose-colour  and  a  darker  red  speck,  not 
hitherto  noticed,  is  to  be  obserred  on  the  periphery  of  the  corpuscle ; 
it  undergoes  some  changes  when  treated  with  tannin,  and,  subse- 
quently, with  caustic  potash ;  but  this  point  is  still  under  investi- 
gation. 

Dr.  Roberts  exhibited  mounted  specimens  to  illustrate  his  views. 

Mr.  John  Leigh,  M.R.C.S.,  exhibited  a  case  of  microscopical  dis- 
secting instruments,  by  Wood,  of  Manchester,  which  were  highly 
approved  of  for  completeness  and  finish. 

Mr.  Thos.  H.  Nevill  exhibited,  with  dark  ground  illumination, 
some  fine  specimens  of  Conoehilus  Volvox. 
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Oh  our  Present  Knowledge  of  the  GREaAniNio.w,  with 
Descriptions  of  tobee  New  Species  belonging  to  that 
class.     By  E.  Kay  Lakkestkr. 

In  Vol.  I.  of  tliis  Journal  (1853),  p.  211,  an  abstract  ap- 
peared of  some  observations  made  by  Kollikcr  and  othere 
on  tiie  Grcgarinidce,  a  group  of  aDimals  of  very  simple  struc* 
ture,  met  witb  in  the  intcatiue  and  other  parts  of  many  in- 
sects and  annelids,  the  nature  of  which  was  thcn^  and  is 
«till,  a  matter  of  considerable  interest  to  naturalists.  OtUera 
have  worked  at  the  subject  since  that  time,  but  little  has 
been  published  in  England  relating  to  these  parasitea,  iior 
are  they  generally  known  to  microscopic  observers  lu  this 
Country.  It  mavj  therefore,  be  advautajfeoug  to  give  in  a 
coudeuBed  forjii  what  is  known  of  their  structure  and  de- 
velopment, adding  a  list  of  species  and  a  few  original  ubser* 
Vfttious. 

Iti  1837j  Leon  Diifout*  described  a  group  of  microscopic 
organisms,  which  he  discovered  in  the  interior  of  several 
»i|jecies  of  inwcts,  under  the  name  of  Gregarinaj  "  qu'exprime 
I'hahitudc  qu'ont  ccs  Entozoaires  de  vivre  par  troupcaux," 
He  had  before  remarked  upon  their  occurreuce.t  but  with- 
out fully  describing  or  naming  them.  Here  he  desciibea 
them  as  possessing  a  mouth  and  composed  of  two  mcDibrancs, 
the  internal  one  enclosing  a  clear  tluid.  Later  rescarche« 
have  shown  Dufour's  description  to  be  partially  erroneous. 
The  Grcgarinaj  vary  considerably  iu  form,  being,  in  most 
cases,  more  or  less  ovate.  In  those  found  iu  insects  and 
Crustacea  the  body  is  unequally  divided  by  internal  septa 
into  two  segments,  flhich  have  been  called  respectively  the 
antcnor  antl  posterior  wie*.  In  (jume  species  three  fruch 
ilivisioiis  havf^  been  olmrrved.  Other  forms  met  Avith  in 
Auuellida  have   no  internal  scpta^  hut  arc  luiilociiltir.     In 

•  'Ann.  thit  Sci,  Nul.,*  tome  nii,  1837,  [>■  I'J. 
f  lliiii,  tnnip  viij,  Ijt  irrir^  xiii. 
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some  a  sort  of  procesa  projects  from  one  end  of  the  hodj, 
frequentlj'  provided  witli  a  circle  of  refleied  booklets,  which 
ill  the  bilocular  Gregarinse  is  attached  to  the  anterior  saOM 
There  is  no  appearance  whatever  of  a  month  in  these  animalqH 
and  they  appear  to  live  by  a  process  of  absorption  through 
the  membrauous  envelope.  Each  sac  contains  in  its  interior 
a  mass  of  granules  varying  in  quantityj  which  by  reflected 
light  appear  whitish  and  seini-opaquej  but  when  viewed  with 
transmitted  light  are  seen  to  be  transparentj  and  of  a  yellow 
colour.  In  the  posterior  sac  a  clear  and  well-defined  vesicle 
is  situated^  which  sometimes  contains  granules  and  a  nucleus. 
The  membrane  of  which  the  sacs  are  formed  is  traiispare 
and  contractile.  In  some  species  the  existence  of  a  secor 
tanic  withiti  the  posterior  sac  has  been  ascertained. 

Dufour   described  six  species   of   these   parasites,   all 
wliieh  were.bilocular. 

Dr.  Hamnierschniidtj  in  the  'Isis  von  Oken/  1838,  followed 
up  Dufour's  observations,  and  named  several  new  species, 
which  he  placed  in  four  difl'erent  genera — Clepsidrina,  Rliiz- 
inia,  Pyxinia,  and  Bullulina,  There  was,  however,  no  ground 
for  such  a  division,  his  genera  being  based  upon  the  most 
trivial  characters. 

Dr.C-Th.v.  Siebold  also, in  the  'Neueate  Schriften/  Dantzig, 
1829,  described  new  species  of  Gregarinse,  which  are  given  it^m 
the  list  below.  ^| 

In  1845,  KoIIiker*  described  several  anilocular  forms  o^^ 
Gregariiite,  from  the  intestines  of  various  Annelida,  Between 
the   publication    of  this    fii-st   paper  of   KoUiker    and    hiifl 
second,    three    German    authors   wrote,   viz.,    J,    Henle,   inH 
Jliillcr's  *  Archiv,'  l&i5,  who  described,  for  the  first  time,  a 
species  of  Gregariua  from  the  earthworm  ;    A.  von  Frant- 
zius  fObservntiones  quEedara  de  Gregarinis,'  Berolini,  1846), 
who,  with   Henle,  questions  the    cuiTCctncss   of   Kbliiker's 
assertion,  that  the  Gregarinfe  are  uiiiecllular  animals;   and 
thirdly.  Dr.  F.  Stein,  in  Miillcr's  '  Archiv,"   1848,  described 
various  new  species  of  GregarinaCj  and  divided  them  into 
three  families,  of  which  mention  will  be  made  further  on^J 
KoIIiker  then  published  his  second  paper  in  the  first  volume  o^* 
Siebold  and  Kiilliker's  '  Zeitschrift,'     He  enumerates  thirty- 
five  species  of  GregariuEe,  and  enters  at  some  length  in 
their  structure  and   affinities.       The  conclusions   which    hi 
arrived  at  have  before  been  quoted  in  these  pages;  it  wi 
be,  therefore,  only  necessary  to  give  them  here  briefly.     Ist? 
The  Gregarinse  are  animals.    2ndly,  They  consist  indubitably 

•  'Zeitschrift  fiir  wissensobaftliehe  Botanik,*  von  M.  T.  Sclileideu  und 
C.  NagL'Ii,  2tes  Heft.  1845. 
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or  a  siuglc  cell ;  their  nicmhraiie  corresponds  to  a  ccU-tncm- 
braue ;  ttieir  contents  to  cell-contents ;  their  Tcsiele  to  a 
nucleus;  the  granule  or  i^aiiules  within  it  to  a  simple  or 
brtikeij  up  uuele«ihis.  3rdly.  The  GregarinEc,  which  are  con- 
strictetl  itt  the  niitlrilc,  also  correspond  most  probahlj  with  a. 
single  cell  of  a  peculiar  kind.  4thly.  There  is  no  reasqii  what- 
ever for  supposing  that  the  GregariniE  arc  not  perfect  animals. 
These  four  assertiona  have  Fieen  questioned  by  various  authors 
since  that  time.  C  Uruchj  in  '  Sieb.  and  KoU,/  vol.  iij  p. 
110,  opposed  the  last-mentioned  assertion  of  Kollikcr,  and 
was  inclined  to  regard  llie  CJregariuiE  as  FilariEe  in  a  quiescent 
stat^.  Dr.  F.  Leydig,  in  il  tiller's  '  Archiv'  for  1851,  brought 
forward  what  was  apparently  very  strong  evidence  iti  favour 
of  Brucli's  theory,  having  seen  the  successive  development 
of  a  simple  quiescent  Gregarina  into  an  active  vermiform 
creaturCjt  which  he  considered  aa  a  nematode.  KoUiker, 
howeverj  replied  to  this  that  he  regarded  the  form  de- 
scribed by  Leydig  as  an  Infusorium  allied  to  Opalina  or 
Proteus.  It  appears  from  the  researches  of  M.  Claparede 
and  others,  within  the  last  few  years,  that  some  of  the  uni- 
locular forms  of  Gregarinte  do  present  very  curious,  elongated, 
and  active  forms,  which  from  their  movements  and  general 
ttlt{*earanc-e  might  be  mistaken  for  neraatodea.  Dr.  Joseph 
Leidy  has  in  the  'Transactions  of  the  Philadelphia  Society,'* 
denied  the  fact  that  the  Gregarinai  are  unicellular  animals, 
■upon  the  following  grounds.  In  the  examinations  of  some 
new  speeies  of  Gregnrinas  which  he  has  described,  and  also 
in  the  Gregarina  Biallarum  of  Siehold,  he  discovered  that 
the  membrane  enclosing  the  granular  mass  of  the  posterior 
sac  was  double.  He  observes,  "Within  the  parietal  tuuie  of 
the  posterior  sac  is  a  second  membrane,  which  is  transparent, 
colourleas,  and  marked  by  a  most  beautiful  set  of  exceedingly 
regxilar  parallel  longitudinal  lines,  which  in  G,  Jnii  mar- 
ffirwli  measure  the  9^,'y^rd  of  an  inch  apart;  in  G.  Bhttte 
onenittiig  the  r^.W-Bth  of  an  inch ;  and  in  G.  Pagsali 
eoniuii  the  T-y_J„.j-j^th  of  an  inch.  This  tunic  has  entirely 
eacaped  the  notice  of  all  previous  observers,  and  1  cati  account 
for  the  circumstance  in  no  other  way  than  by  supposing  it 
has  ariueii  from  the  inferiority  of  the  microscope  made  by 
Buropeau  continental  artists.  The  lines  or  markings  are 
_eaflily  observed  without  any  other  than  the  ordinary  arninge- 
ttii«  for  light  by  J  of  au  inch,  but  better  the  y'tj  of  an  inch, 
il  jiower  of  the  instrument  of  Messrs.  Powell  and  Leal  and. 
Of  course,  if  the  existence  of  thb  second  tunic  be  cotiJirnicd, 
and  I  have  seen  it  too  frequently  and  plainly  to  think  I  have 
•  '  Trans,  of  Phil.  Society,'  ISSa. 
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been  deceived,  the  idea   of  the    Gregarina   being  a  simple 
organic  cell  is  at  once  exploded." 

I  have  carefully  examined  the  Gregarina  Blatiaram  with 
Powell's  J,  and  Smith  and  Beck's  -^,  and  have  been  able  thua 
far  to  coDfirm  Dr.  Lcidy's  obsenations.  In  the  intestine  of 
the  Blalia  orientalu  I  met  with  the  Gregarinae  in  some 
numbers,  presenting  to  the  unassisted  eye  the  appearance  of 
eemi-trau&pai-fint  whitish  globules  j  when  placed  under  the 
microscope  and  subjected  to  alight  pressure  the  sacs  appeared, 
containing  but  few  granules,  moat  having  escaped  through 
tlie  rupture  of  the  membrane-  This  was  seen  to  be  double, 
consisting  of  a  transparent  external  tunic,  through  which  tN 
Btria;  on  the  internal  coat  were  distinctly  seen  (fig.  20).  Tl 
internal  striped  tunic  appears  not  to  extend  to  the  aa- 
tciior  or  cephalic  sac,  which  is  entirely  without  structure^ 
and  formed  only  by  the  external  membrane. 

The  contents  of  the   sacs  were    minute,  ovoid  granulea," 
transparent,  and  presenting,  ert  masse,  a  slightly  yellowish 
colour.     The  anterior  sac  generally  coutaius  a  less  number  of 
these  granules ;  it  is  not  contractile,  as  the  poeterior  sac,  and 
is  more  easily  ruptured.     This  latter  fact  may  be  attributed;^ 
to  the  absence  of  the  striated  tunic.     In  fig.  13,  the  ^triated'V 
appearance  of  the  inner  tuuic  is  represented,  the  lines  are 


nearly  the 


"Trv.ir 


nth  of  an  inch  apart. 


9,  10,  11,  are 


various  forms  of  the  Gregarina  Btattarum  wliich  I  have  met 
with.  In  fig.  18,  the  nucleus  is  drawn  as  it  appears  when 
extruded  from  the  posterior  sac.  Occasionally  there  are  two 
such  bodies  lodged  in  the  granular  mass.  The  partition, 
which  divides  the  auterior  from  the  posterior  sac  is  structure- 
leas,  and  is  probably  an  inversion  of  the  external  membrane. 
All  communication  between  the  anterior  and  posterior  sacs  ia^ 
cut  oS"  by  this  membrane.  fl 

In  the  •  Memoires  de  I'Academic  Royale  de  Bruxeltes '  for 
the  year  1854,  an  elaborate  and  beautiful  paper,  by  M. 
Lieberkiihn,  copiously  illustrated,  appeared,  describing  bis  re- 
searches on  the  Gregarinae  of  the  earthworm.  The  author  does 
not  express  any  very  decided  opinion  upon  the  two  questions 
which  have  been  discussed  by  Lcidy  and  Bruch ;  but  devotes 
the  principal  part  of  his  memoir  to  the  development  and  re- 
production of  the  Gregarinae.  lie,  however,  mentions  that 
he  has  seen  longitudinal  striations  on  the  membrane  of  some 
forms,  and  figures  them,  but  is  uncertain  as  to  whether.^B 
they  arc  structural,  or  due  only  to  contraction.  With  regard^ 
to  the  development  of  GrcgarinBe  into  filaria-likc  worms, 
which  Bruch,  who  made  his  observations  chieily  on  the  Gre- 
gurina  Lnmbrici,  thought  probable,  M.  Lieberkiihn  says  but 
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nevertheless,  has  proved  beyond  doubt  that  the 
nematodes  of  the  earthworm  are  developed  from  eggSj  whence 
they  emerge,  not  as  GrcgarinjE,  but  as  true  uematodes. 
The  transformation  of  two  Gregarinse,  after  a  process  of  en- 
c^tatioDj  into  navicula-like  bodies,  has  already  been  described 
by  Bruch ;  but  Lieberkiihn  has  more  fully  illustrated  the 
changes  which  go  on,  and  has  eudeavoured  to  trace  the 
existence  of  the  Paeudo-naviculie  after  they  have  been  expelled 
from  the  cy&t.  In  the  perivisceral  carity  of  the  earthworm 
he  found  large  numbers  of  small  corpuscles,  exhibiting 
Amoeba-like  movements  and  likewise  Paeudo-naviculaSj,  con- 
taining granules,  formed  from  encysted  GregarinEe.  He 
imagines  that  these  latter  bodies  burst,  and  that  their  con- 
tained granules  develope  into  the  AmcEbiform  bodies  which 
Bubseqaeiitly  become  Gregarina,  In  the  same  year  *  M. 
Lieberkiihn  published  another  paper,  describing  his  further 
researches  among  the  psorosperras  of  fish,  in  which  he  adopts 
the  same  view,  that  the  Araoebiform  corpuscles  of  the  blood 
of  fish  are  GregariuSB.  Few  physiologists  will  feel  disponed  to 
agree  with  M.  Lieberkiihn,  in  considering  these  bodies  as 
parasites.  Dr.  Williams,  of  Swanaea,t  has  described  a  great 
variety  of  forms,  from  Molhiaca,  Crustacea,  and  Annelida, 
remarking  that  they  are  characteristic  of  the  fluids  of  invertc- 
brata.  M.  Milne  Edwards,  in  his  '  Lc9on  sur  Physiologie,' 
spealiing  of  the  white  corpuscles  of  the  blood,  makes  the 
following  remarks  upon  Lieberkiihn^a  proposition : — "  Enfin 
M.  Lieherkuhn  qui  vient  de  faire  une  etude  attentive  de  ces 
corps,  croit  memc  de  voir  les  considerer  comme  etant  dcs  ani- 
malcules parasites  et  les  assimiler  anx  Amibcs,  petita  infusoires 
dont  I'inteatin  dc  divers  auimaux  est  parfois  iufeste;  mais  les 
arguments  en  faveur  de  cet  opinion  ne  me  paraissent  pas  asscx 
solides,  pourqne  dans  I'etat  de  la  science,  on  puis^  I'adopter ; 
et  lors  miSme  que  quelques  uns  de  ces  corps  seraient  reellement 
de  la  nature  des  animaux  sarcodaire8,il  ne  faudrait  pas  conclute 
que  tous  les  corpuscles  incolores  et  granules  du  sang  sont  dea 
parasites,  car  il  parait  evident,  comme  nous  le  verrous  par 
suite,  que  oe  sont  en  gen^rale,  bien  r^ellement  dcs  produits 
de  I'organisme "  (pp.  73,  74>,  vol.  i),  Also  further  on,  in 
speaking  of  these  "corpuscles  de  plasme"  in  invcrtebrata,  he 
adds,  "Ce  pht'nomene  remarquable  a  ite  fort  bien  observe  par 
M.Wharton  Jones,  aussi  que  par  M.  WilliamB,  et  par  quelques 
aatrcs  physiologistes  *  *  *  *  et  il  est  si  frequent  ici 
qoe  je  ne  sanrais  I'attribuer  ^  I'existence  d' Amibcs  parasites 
comme    le  fait    M.    Lieberkilhii"    (p.    103,  vol.    i).    The 

•  MiiUcc'a'Arcliiv.'  1854. 
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AmtEbiform  bodies^  then,  described  by  Lieberkiihn  cannot  be^ 
coTiaiderpd  as  the  yoimg  stage  of  the  Gregarina.    It  is  possible, 
however,  as  M.  Alihie  Edwards  has  observed,  that  some  of 
these    bodies,  which    are   hai'dlv    distinguishable    from    the 
true  p3asmic  eorpuaclea,  are  developed  from  tfie  Pseudo-na- 
viculae.     I  have  made  careful  exarainatioa  of  more  thau  a 
hundred  worms  for  the  purpose  of  studying  these  questions, 
bat  have  succeeded  in  arriviug  at  no  other  conclusion  than 
that  certain  forms  of  these  corpuscles  may  be  the  products  of 
encysted  Gregarinas.    The  Gret/arina  Lvmbrici  (fig.  25)  is  one 
of  those  forms  which  are  unilocular,  and  are  met  with  most 
frequently  among    Annelids,     It   consists  of  a  transparent 
contractile  sac  (which  has  not  hitlierto  been  demonstrated  to 
be  formed  by  more  than  a  single   membrane),  enclosing  th8^| 
characteristic  granules  and  vesicle.     The  vesicle  is  not  alway«™ 
very  distinct,  and  is  sometimes  altogether  absent ;  occasion- 
a.lly  it  contains  no  granules,  eoraetimes  several,  one  of  whichM 
is  generally  nucleated   (figs.  25,  26).      The  average  lengtlq| 
is  -riotl^  of  on  inch.     Many  varieties  are  met  with  in  the 
Lumbricus,  but  there  appears  to  be  no  reason  for  considering 
them  as  distinct  species.     In  figa,  26,  27,  a  ratlier  uncommon 
form  is  drawn.     It  is  much  smaller  than  that  drawn  in  fig.  25,.^ 
measuring  from  -^l^i^^  to  ^iuth  of  an  inch  in  length,  and  iajH 
provided  with  a  number  of  motionless  filaments ;  there  are 
few  granules  in  the  interior,  but  one  of  them  is  always  nucle- 
ated.    Another  form  (fig.  28),  which  I  have  oiily  met  with 
twice,  contains  the  vesicle  and  granules,  and  is  further  sur- 
rounded by   a   number  of  conical   bodies   which   seera    to 
form  a  sort  of  envelope  enclosing  it.     Lieberkiihn,  who  baa 
seen  both  these  forms,  calls  them  "  Gregarines  velues,"  antl 
has  observed  them  in   the  act  of  casting  otf  this  remark- 
able covering.     Frequently  in  the  examination  of  the  testis 
dLthe  Lumbricus,  two  (iregarinai  of  the  larger,  wclhdcveloped 
f^B  may  be  seen  enclosed  in  a  transparent  cyst,  varying  in 
size  from    the    xip'oiFtli   to   TJijth   of    an   inch   in    diamctc.pB 
(fig.  21).     Occasionally  a  single  individual   appeal's  in  this^ 
condition.     In  some  of  these  cysts  a  number  of  nucleated 
cells  may  be  seen  developing  from  the  enclosed  Oregarin{e,j 
which  gradually  become  fused  together  and  broken  up,  unti 
the  entire  mass  is  converted  into  these  nucleated  bodies,  whicl 
are    then    evident    in     different     stages    of    development,' 
(figs.  22,  23),  j^sumiug  the  form  of  a  double  cone,  like  that 
presented  by  some  species  of  Diatomacefc,  whence  their  name 
Pseudo-navicula;.     At  length  the  cyst  contains  nothing  hut 
Pseudo-naviculEE,     sometimes     enclosing     granules,     which 
gradually   disappear    (fig.    24),      Finally  the  cyst    bursts. 
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This  fact  was  deuicd  by  Steioj*  who  affirmed  that  the  cysts 
burst  only  upon  being  subjected  to  the  action  of  water. 
Lieberkubn  haa^  however,  proved  this  statement  to  be 
erroneous,  having  kept  cysts  taken  from  Liimbriciis  in 
water  for  the  space  of  five  days,  witliout  any  apparent  change 
taking  place  in  their  form  or  size.  1  have  frequently  seen 
^glomeratioDs  of  the  Pscudo-naviculse  evidently  in  the  same 
position  as  they  were  when  contained  in  the  cyst,  which  bad 
itself  entirely  disappeared,  probably  by  decomposition.  On 
eseaping  from  the  cyst,  the  Pseudo-naricnlse  contain  no  gra- 
nules (fig.  32) ;  but  the  gelatinous  fluid  vTbich  they  enclose 
appears  to  concentrate  itself,  and  give  rise  to  certain  minute 
bodies,  which,  collecting  towards  the  centre,  form  a  nucleus- 
like mass.  A  change  then  comes  upon  the  form  of  the  Pseudo- 
navieula  (figs.  29 — 31);  it  loses  its  syratnctry,  and  becomes 
Baccid  ;  tlie  external  membrane  becomes  atrophied  (fig,  31), 
"  commence  a  s'atropliier,"  and  assumes  an  irregular  shape. 
1  have  not  been  able  to  trace  the  changes  which  these  curious 
bodies  undergo  any  further.  M.  Lieberkiihn,  as  remarked 
aWve,  considers  that  the  granules  which  they  enclose  are 
lilierated,  and  hecomc  the  Amoelea-like  bodies  found  in  the 
perivisceral  fluid.  In  a  note  at  the  end  of  his  me,qjoir, 
M.  Liel>erkiihn  modifiea  his  views  with  regard  to  tbe  ijsllure 
of  the  corpuscleSj  and  allows  that  tliey  may,  perhaps,  be 
Analogous  to  those  found  in  the  perivisceral  fluid  of  the 
naiads ;  but  still  maintains  that,  at  any  rate,  some  of  these 
bodies  are  young  Gregarinaj  au  opinion  in  which  my  own 
observations  lead  roe  to  concur. 

I  have  made  re|Miated  exaininations  of  the  Gregarina  Blat- 
tar/itn,  in  the  hope  that  facta  might  be  gained  thence  which 
Would  throw  additional  liglit  on  the  subject.  Encystation 
seems  to  take  place  much  more  rarely  among  the  bilocular 
forms  of  Gregarina  than  in  the  luiilocular  species  found  in  tbe 
cartliworra  and  other  Annelids.  In  fig.  1 7,  a  cyst  is  represented 
enclosing  two  of  the  Gregarinn  Blatlanim  ;  this  is  the  only 
ib«tauce  of  the  kind  which  I  have  met  with  in  the  Dlatta. 
Stein  figures  certain  bodies  from  the  Bfatta  orientalu,  which 
he  calls  the  Pseudo-TiaviculiE  of  G.  Blattarum.  I  have  not 
met  with  tlicse  forms  in  my  examination  of  the  species. 
The  blood- corpuscles  of  the  insect  itself  have  an  appearance 
▼try  similar  to  that  which  Stein  figures.  In  fig.  It  are 
represented  three  very  minute  forms,  wbich  are  not  un- 
^jnraon  in  tbe  intestine  of  filatta.  They  measure  re- 
stively  the  W,ijth,    -rs^f,lK  and  Wa-rfth  of  an   inch  in 

ttgth,  and,  perhaps,  may  be  the  young  of  the  Gregarina. 
♦  MuUer'a'ArcUiT,'  184S. 


The  smallest  of  tlicm  is  merely  a  cell  containiog  ^annlea 
and  a  nuelens.  In  the  sccontl  a  septum  b  seen  divuling  the 
et-U  into  two  halves.  The  third  funn  baa  all  the  appearance 
of  ii  true  Gregariiia  in  a,  very  young  stage.  Leidy  has  seen 
such  bodies  in  the  intestine  of  Julus. 

M.  Ed.  Claparedcj  in  his  '  Recherclies  Anatomiques 
Bur  IcB  Annelides,  Tiirbellaries,'  &c.,  deacribes  several  new 
forms  of  Gregarina  from  three  species  of  Annelida.  The 
lllo««t  interesting  of  these  is  from  the  intestine  of  CapiteUa 
eapitata.  It  is  uniloculaTj  contains  grannies  and  a  vesicle, 
and  has  the  form  of  an  anchor ;  its  length  is  -35  mm. 
This  species  appears  to  have  heen  seen  by  Ijeuekart,  who 
named  it  G.  sugittata.*  In  the  intestine  of  a  Phjllodoce, 
M.  Claparedc  frequently  met  with  a  species  of  Gregarina, 
striated  longitudinally,  somewhat  fusiform  in  shape,  and  very 
active ;  its  length  was  ^^l  mm.  Some  of  these  organisms 
contained  Paendo-uavicula? ;  other  smaller  forms  were  abun- 
dant, which  were  not  stnated — probably  the  young  of  the 
preceding.  In  the  intestine  of  Packydrillus  semifuscus 
another  species  was  found  j  very  minute,  containing  gra- 
nules and  a  vesicle :  its  average  length  was  '05  mm.  M. 
Claparedc  does  not  name  these  last  two  species,  but  in  the 
eatalogne  below  I  have  given  them  specific  names,  in  order  to 
complete  the  list. 

In  the  intestine  of  Serpula  cantOTitiplicata  I  have  met  with 
a  species  of  Gregarina  in  some  numbers  (figs.  4 — 7).  In  its 
general  form  it  approaches  the  species  described  by  M.  Cla- 
paredc from  the  intestine  of  Phyllodoce ;  it  is  striated  longi- 
tudinally, contains  a  vesicle  aud  very  minute  granules.  The 
average  length  is  — 'rr.*^li  inch ;  its  movements  are  slow  but  con- 
stant; in  some  specimens  there  was  an  anterior  prolongation 
of  the  sac-membranej  which,  however,  was  not  persistent.  I 
have  given  the  specific  name  "  Serpults"  to  this  species,  ag  I 
believe  it  has  not  before  been  described. 

In  the  intestine  of  Aphrodite  acnleata  I  have  found  an 
elongated,  fusiform  Gregarina,  of  large  siae  (figs,  1—3),  con- 
taining numerous  granules  and  a  clear  vesicle.  It  measured 
u'l  inch  in  length,  and  was  provided  with  an  elongated  ap- 
pendage one  third  the  length  of  the  body,  the  extremity  of 
which  wa*  involuted  and  terminated  by  a  circular  protube- 
rance. This  is  the  only  unilocular  form  of  Gregarina  which 
at  present  has  been  found  proA*ided  with  a  proboscis;  it  is 
interesting,  too,  inasmuch  as  the  existence  of  two  membranes 
composing  the  sac  is  evident.  The  external  one  envelopes 
the  whole  animal,  and  forms  the  involutions  at  the  extremity 
•  Wiegnmn's  'ArcLir,'  1801,  Beticbt,  &c.,  for  1850. 
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of  the  proboscis  (fig.  3  a).  Within  thia  the  second  membrane 
can  be  plainly  observed,  enclosing  the  granular  mass,  and 
extending  within  the  proboscidiform  appendagCj  but  not  in- 
voluted as  is  the  external  membrane  (fig.  2  A).  In  some  va- 
rieties this  second  tnnic  is  still  more  evident,  being  contracted 
within  the  estcniaj  membrane,  and  exhibiting  striations 
(fig.- 3).  In  the  list  appended  to  thia  puper,  I  have  named 
this  species  after  the  annebd  which  it  inhabits. 

In  various  apecies  of  Sabella,  I  have  met  with  many  uni- 
locular GregariuidsE  of  an  elongated  form,  measuring  from 
T-jL-.th  to-rT'\iT,th  of  an  inch  in  length  (fig.  Ifi,  16),  This  species, 
which  1  propose  to  call  Moiwri/stis  SaMlte,  dift'ers  considerably 
from  that  found  in  Serpuke,  being  much  longer  in  proportion 
to  its  breadth,  and  attenuated  at  one  extremity.  There  are 
but  few  granules  in  the  sac.  and  very  indistinct  striations  on 
the  snrfaee;  a  wcll-dcfincd  vesicle,  generally  without  any  con- 
tents, is  always  present.  The  species  of  Sabcila  I  examined 
were  S.  aiveoiata,  (Aniphitritc)  bombyx,  inptnd'tfulum ;  but  the 
Gregarinie  appear  to  belong  to  one  species,  and  preseat  no 
difference  in  structure  or  form. 

On  account  of  the  great  mutability  of  form  which  Js  cha- 
racteristic of  the  GregariniC,  the  attempt  to  divide  them  into 
fatnilies,  genera,  and  even  species,  is  attended  with  consider- 
nble  difficulty.  In  1B38,*  Dr.  nammerschmidt  placetl  certain 
new  forms  of  Gregarina  in  four  genera,  Clepsidrina,  Rhizinia, 
Pyxinia,  and  Bullulina,  scarcely  assif^iing  his  reasons  for  so 
doing.  KiJlliker  did  not  make  any  division  of  the  species  he 
described,  but  left  them  all  iu  Dufour'e  genus  Gregarina.  In 
1845,  Dr.  r.  Stein,  believing  Hammerschraidt's  genera  to  be 
entirely  unsatisfactory,  proposed  the  following  clasaifjcation 
of  the  species  then  kno-vvn,  dividing  them  into  three  families 
and  seven  genera,  thus  : 

Family.  MonocyatidcsE ;  unilocular  Gregarinte. 

Genus.  Mouocystis;  animals  living  singly. 

Genus.  Zygocystis ;  animals  living  in  pairs. 
fiimii^.  Gregarinariai ;  body  divided  into  two  portions  by 
a  septum. 

Geruis.    Sporatlina;    single  animals,  without   an   ap- 
peodnge  to  the  head. 

Genus.  Stylorhyncbus  j   single  animals,  with  a  probo- 
scidiform appendage  to  the  bead. 

Genus.  Actiuoccpbalus;   single  animals,  with  an  ap- 
pendage  to  the  head,  furnished  with  hooks. 

•  *Isia  ?on  Okcn,'  1S38,  p.  356. 
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Genus,    Gregarina;    two  animids  frequcntJy   haDginj 

together. 
Family.  DidyraophyidctE ;  body  divided  into  three  parts  bj 

two  septa. 
Genus.  Didynaophycs  j  characters  of  the  family. 

Of  this  classification  Professor  Greeuc*  remarks — ^"This, 
towcvcr,  is  an  arbitrary  division,  and  if  not  erroiieouSj  is 
cprtainly  premature,"  Certain  of  the  genera  proposed  byS 
Stein  are,  without  doubt,  objectionable ;  thus,  the  genu«™ 
Zygociatis  is  based  upon  a  habit  of  the  species,  namely,  that 
of  adiiering  together,  which  i*  only  occasional,  and  is  com- 
mon to  ail  Grej^arina!  when  about  to  become  encysted.  The 
fact  of  certain  Gre<jarinae  being  provided  with  anterior  ap- 
pendages is  not  sufEcient  to  constitute  a  genus,  inasmuch  aa 
certain  species  which  usually  present  the  characters  of  the 
genus  Sporadina  have  occasionally  been  found  with  a  well- 
developed  appendix  to  the  cephalic  sac.t  Similar  objections 
may  be  raised  a'rainst  the  genera  Actinocephalus  and  Gre- 
garina. Dr.  C.  M,  Diesin*,  in  his  '  Sj-^tema  Helminthnm/^l 
has  given  a  complete  list  of  species  known  at  that  time,  with! 
descriptions  of  some  new  species  from  Crusttice^i,  and  has^ 
Buppleraentcd  this  by  a  further  catalogjne  of  species  in  the 
'  Sitzungsbcrichte  dcr  Aeaderaic  dcr  Wisscnschaften,'  185$).,^ 
The  existence  of  a  double  membrane,  and  its  peculiar  modifi-ifl 
cation  into  a  prehensile  or  absorbent  organ,  certainly  doesap- 
pear  to  raise  certain  Gregariruc  above  the  Protozoa ;  their  true 
position  in  the  scale  of  nature  is  by  no  means  yet  satisfactorily 
decided.  He  places  the  Gre^arinidaj  amon^  the  flehi'iHtha  rhtjn- 
ffodea,  considering  the  proboscidiform  appendage  with  which 
some  Gregarinte  are  furnished,  as  a  suctorial  apparatus.  He 
ennmerates  Bevcntv-five  species,  but  many  of  these  require  fur- 
ther investigation  before  they  cau  he  admitted  as  distinct  from 
other  forms  with  wliieli  they  arc  associated.  l)i-.  A.  Schmidt, 
in  'Abhandl.  d.  Scnkeiiberg'scben  Geaellschaft,'  i,  1851,  baa 
described  several  varieties  of  Gregarioic  from  the  earthworm. 
Schultze,  ffirsted,  and  others  have  described  species  of  Gre- 
garinte;  reference  to  their  works  will  be  found  in  the  biblio- 
graphy at  the  end  of  this  paper.  In  the  foUowiug  list  of 
species  1  have  modified  Stein's  classification,  and  supprc^ed 
some  of  the  species  which  appear  to  be  mere  varieties.  I  have 
also  given  the  names  under  wiiich  the  apccica  were  originallyJ 
deBcribed^  Diesing  having  attempted  to  alter  them  eonsider- 

•  ■  Msniiai  of  the  ProtozoH,*  p,  51. 

+  l^eiily,  3n<J.  cit, 

i  Vol.  (i,  p.  G.  &c..  Vindobonie,  1S51, 
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ably,  witbout  assigning  any  justification  of  such  a  procedure. 
There  appears  to  be  no  reasonable  ground  for  objeetiug  to 
the  separation  of  the  unilonular  forms  from  the  rest  of  the 
Gregarinte,  In  addition  to  the  absenee  of  any  septa  dividing 
them  into  distinct  chambers,  tbcy  differ  so  much  from  tlie 
other  GrcgariuHe  in  their  general  form  and  habit,  thitt  there 
ia,  it  will  be  allowed,, sufBcieiit  pretext  for  placing  tbcra  pro- 
I'lnonallj'  in  a  distinct  ^enus, 

RHY»fGonEA  Helmintha.     Diesing. 

Prolozoa  gymphyia.  Stein. 

Animals  coralHJsed  of  a  double  membrane,  enclosing  minnte 
granules  and  a  vesicle  ;  frequently  provided  with  a  prehensile 
or  aiictorial  (?)  appendage. 

Qttau,  MofTocYSTis,  Stein.     Unilocular. 

Sr».  Ortfftiritia,  Kolliker,  Dicsiiig,  &c. 
Zjf^oeyxtu  ia  part,  Stdn. 

1,  M.  Lumirici,  Henle  and  Lieberkiihn.     Lumbriais. 

Syn.  Z^ffwyiiU  ivmfta,  Stein. 
Moftorjfuiu  ayi/iit  Steill. 

„  ctinfafif,  Sclimfiit. 

„  maffaa,  Sclimidt, 

„  nemafoidgn,  Scliniidt. 

„  porrtrtft,  SrliinkU. 

„  Lumlirici  oildi,  Sclimidt. 

Gffgarina  Immbrici,  Brucli. 

%,  M.  Sijmmtiii,  Kolliker.     Sipunculus. 
Sts.  Zyffoiytiit  SipuncitHy  St.cin. 

3.  M.  Hololhurim,  Schneider.     Ilolothuria. 

4.  M.  Stenuridis,  Koll.     Ssenuris. 

Stn,  Z^gtuy'lii  Steuuridis,  Stein. 

6.  M.  Enchytrm,  Koll.     Enchytraeua. 

6.  M.  Sp'irmis,  Koll.     Spio. 

7.  M.  Tcrt'U'/lte,  Koll.     Tcrebella. 

8.  M.  Nemerfh,  Koll.     Nemertis. 

9.  M.  Pifiiifirue,  SchnUze.     Planaria. 

10.  M.  Pachi/ffrilii,  Claparcde.     Pachydrillus. 

11.  M.  PhyUotlocff,  Claparede.     Phyllodocc. 

12.  M,  pellucida,  Kiill.     Nereis. 

Sts,  Orfff.  Nereidi*,  Lcidj. 

13.  M.  SfTpuite,  Laiikester,     Serpula. 
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14.  M.  Aphrodites,  Lankester.    Aphrodite. 

15.  M.  sagittata,  Leuckart.     CapitelJa. 

16.  M.  Ciavellinte,  KoU.     Clavellina. 

17.  M.  SepuB,  Lieberkiibn.     Sepia. 

18.  M.  EuaxU,  Menge.     Euaxis. 

19.  M.  putanea  (?),  Lactiinanu.     Crammartia. 

20.  M,  SaMleSf  Lankester.     Sabella. 

Genua,  Gregaris.i,  Diifour,  Bilocular. 

Sirs.  Clepaidniia,  E/tUinta^  Pyxmia^  BuUtdlBa^  Haminer- 

scbinitft. 

8iem. 

1,  G.  citrvata,  Ilammerscliiiiidt.     Cetooia. 
St.  G.  ctavata,  KuU.     Ephemera. 

SvN.  ZygocyxlU  Epfi^mertt,  V.  Frantzius. 
8.  G.  Dythcormn,  V.  Frant.     Dytiscus. 

4.  G.  Reduvii,  Stein.     Reduvius, 

5.  G.  Juli,  V.  Frantz.     Tulus. 
Stn.  ff.  JmU  ptttilii,  LtAdy. 

G.  Juli  mar^inati,  Leidj. 

6.  G.  Scolopendrts,  Koll.     Scolopetidra. 

7.  G.  ovata,  Dufour.     Grylhis,  &c,  _ 

8.  G.  sphtErnlosa,  Dufour.     iEdipoda  and  Gryllotalpa. 

9.  G.  mror,  Dufour.     Phymata. 

10.  G.  ovaia,  Dufour.     Grylhis,  Forfictvla. 

11.  G.  hyalocephala,  Dufour.     Tridactylua. 

12.  G.  oblonga,  Dufour.     Grj'Uus. 

13.  G.  Amarus,  Hammerschraidt.     Amara. 

14.  G,  tenuis,  Hamm.     AUecula. 

15.  G.  Tipulds,  Hamm.     Tipula. 

16.  G.  elonffala,  V.  Frantz.     Crypticus, 

17.  G.  Mystacidarum,  V.  Frantz.     Myetacida, 

18.  G.  Poltfdesmi,  Leidy.     Polydesmua. 

19.  G.  PassttH,  Leidy.     Passalus. 

20.  G,  Acheta,  Leidy.    Achcta. 
Srs.  O.  opkfpn,  Dicsmg. 

21.  G.  Scara&ai,  Leidy.     Searabsens. 

22.  G.  Mthlonthae,  Leidy,     Melolontha. 

23.  G.  Ptocorum,  V,  Siebotd.     Psocus, 

24.  G.  Blaitarum,  V.  Siebold.     Blatta. 
Stn.  G.  Blalla,  Leidy. 

25.  G.  caudala,  V.  Siebold.     Sciara. 

26.  G.  Locusts,  Leidy.     Locusta. 
Svw.  6  Jimbrtaia,  Ciesing. 
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27.  G.  conica,  DufouT.    Coleoptera  and  Gryllus. 
2S.  G,  rtUtecula,  Hammerachmidt.     Dermcstcs. 
29.   G.  acus,  Steio.     Carabus. 
80.  G.  oligacajitha,  V,  Siebold.     Agrioo. 

6Tir.  O.  SwbBldii,  KoU. 
SI.  G.  Lucaniy  Stein.     Luc&uub. 

Syk.  G.  obetft,  Cicttin^. 
32.  G.  UmgicoUii,  Stein.     Blapa. 

6?B,  0.  Mortiwya,  Dirabg, 
83.  G.  Heeriif  KolJ.     Phryganca. 

Bin.  SfylorA^HcAtm  ociacantlHt,  rrnnlz. 

34.  G,  polymorpka^  Ilamineracbmidt.     Tenebrio. 

8t».  Stftorhyifckiu  malit,  Slein. 
6,  atuettiu,  Slein. 

36.  G.  Phalltmite,  Koll.     Plinllusia. 
36.  C  Balani,  Kijll.     Balaniia. 

.  lotiffissima,  v.  Si(5buld.     Gamiuarus. 

Snf,  (P)  O.  di^ueiUt  DiesiDg, 
G.  MtiUaria,  Diesitif^. 

{AelutoeepktUiu)  Sl>eia. 
O.  fiutafua,  Lmckart. 

O.  Gamma ri,  V.  Siebold. 
{I)idytiiophj«»},  Stein. 

,  conformh).  Diesing,     Cancer. 

.  preemorsa,  Dicsiiig.     Platycarciiius, 

.paradoxa,  Stein,     GeotrupCB. 

8rs.  <?.  eehinorh^nsliHt,  Dieeipg. 
Eckinorhifnchuf,  Slein. 

t  brevirostru,  KiJlI.     Hydrophilua. 
.  giganlea,  Stein.     Oryctes. 
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Ort  the  Anatomy  of  Nerve-fibres  mid  Cells,  and  the 
Ultimate  Distribution  of  NEftVE-FiBttE3.  Three  De- 
monstrations delivered  by  Professor  Lionel  S.  Bealu, 
M.B.J  F.R.S.,  at  King^'a  Collej^e,  ou  Jtinaary  lOtli,  23rdj 
and  30tk,  lH(i3.  Abstract  and  Bemarks  by  G.  V.  Ciaccio, 
M.D.,  of  Naples. 

iPaofEssoR  £eale  has  been  giving,  in  connection  with  hia 
f  Physiology  at  King's  College,  several  deiaoiistra- 
ttons  '  On  the  Practical  Use  of  the  Microscope,  and  the 
Structure  of  the  Simple  Tissues  of  the  Human  Budy.'  In 
each  lecture  eleven  microscopical  specimens  magnified  from  20 
to  700  diameters,  and  illustrative  of  the  subject  of  the  lecture, 
have  been  passed  round  a  class  of  nearly  one  hundred  students 
and  medical  gentlemen,  and  many  most  difficult  points 
relating  to  this  very  important  branch  of  atudy  have  been 
demonstrated  and  studiously  discussed.  A^'e  propose  to  give 
a  short  accouut  of  the  specimens  illustratiug  three  of  the 
most  interesting  of  these  demouatratious  on  the  structure  of 
ncr^'es  and  ganglia,  and  on  the  origin  and  termination  of 
nerve-fibres.  AllhougU  we  believe  that  many  of  the  readers 
of  the  '  Microscopical  Journal'  are  well  aequaiuted  with  Dr. 
Scale's  reaearehes  on  the  general  anatomy  of  tissues,  and 
his  views  upon  structure  and  growth,  it  seems  to  us  to  be 
necessary,  before  proceeding  to  the  description  of  the  speci- 
menSj  to  give  a  brief  sketch  of  his  views  on  the  hystology  of 
the  nervous  system,  which  have  resulted  from  other  obaerva- 
tions  made  duriug  the  last  three  years. 

Dr.  Beale  holds  strongly  to  the  opinion  that  the  nerves, 
in  everj'  case,  are  continuous  in  the  nervous  ceutresj  with 
the  substance  of  the  nerve  or  ganglion-cells,  and,  at  tlie 
periphery,  with  other  small  masses  of  germinal  matter,  com- 
monly termed  nuclei.  He  maintains  that  there  are  no  true 
ends  to  be  demonstrated,  and  that  iiervea  never  shade  off  into 
or  become  continuous  with  other  tissues.  Although  often  in 
veiy  close  relation  with  the  elements  of  other  textures,  tlie 
nervous  still  exists  as  a  distinct  tissue.  The  nuclei  or  cor- 
pusctes  aboie  referred  to  are  found  iu  connection  with  all 
nerves  at  their  peripheral  distribution.  They  arc  generally 
oval,  although  they  may  sometime^  exhibit  the  triangular  or 
other  form,  and  they  always  constitute  an  essential  part  of 
the  nen'es.  Their  numlier  varies  greatly,  not  only  in  the 
Tierves.j  which  are  distributed  to  the  difterent  parts  of  the 
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same  animal,  but  aUo  in  the  nerves  distributed  to  eimilar 
parts  ia  diflereiit  atiimab.  Besides,  the  nuclei  are  fuuad 
more  numerously  in  the  nerves  at  an  early  period  of  develop- 
ment than  in  the  fully  developed  nerves.  For  instance,  the 
nerves  distributed  to  the  leg  muscles  of  the  frog  coutaiu 
fewer  nuclei  than  those  which  are  distributed  to  the  musclra 
of  the  eye,  tongue,  or  heart  of  the  same  animal.  Agaioj 
the  nuclei  contained  in  the  nerves  distributed  to  the 
thigh  muscles  are  far  more  numeroua  in  mammalia,  espe- 
cially  in  the  mouse,  than  in  the  frog.  The  general  conclusion 
which  may  be  drawn  from  these  facts  is,  that  the  nuclei  eon- 
nectcd  with  the  nerve- fibres  at  the  periphery  are  the  special 
organs  upon  which  depend  the  jjrowth  and  multiplication  of 
the  fibres,  and  most  probably,  through  their  iuHuence,  the 
nerves  are  brought  into  relation  with  the  different  tissues  of 
the  body.  It  may  be  also  inferred  that,  when  a  tbsue  m 
supplied  with  numerous  nuclei,  its  importance  as  a  structure 
or  apparatus  concerned  in  nervous  action  must  be  very  great. 

As  Dr.  Bcale,  by  a  careful  examinatitiii  of  a  great  many 
specimens,  has  never  been  able  to  find  an  end  to  the  nerve- 
fibres,  eitlier  at  their  peripheric  distribution  or  at  their  im- 
plantation into  nervous  ceutrea,  he  is  strongly  of  the  opinion 
that  the  fibres  proceeding  from  a  central  nerve-ccll  return  to 
the  same  cell,  after  a  course  more  or  less  circuitous  and 
tortuous.  They  roay  Ijc  connected  durijig  their  course  with 
other  cells  and  fibres,  but  the  circuit  which  they  form  is 
considered  by  Dr.  Beale  to  be  complete ;  so  that  every 
nerve  or  ganglion-cell  with  the  fibres  which  proceed  from  it 
establishes  and  forms  a  nervous  circuit.  This  circuit,  however, 
is  not  independent,  but  always  in  relation  with  the  circuits 
formed  by  tlie  other  cells.  According  to  this  view,  it  is 
very  probable  that  all  nervous  phenofuena,  either  of  motion 
or  sensation,  are  associated  with  the  setting  free  of  electric 
or  of  some  other  curient  allied  to  it,  and  ils  conduction  to 
distant  parts  above  the  fibres.  Chemical  and  physicsl 
changes  which  take  place  in  t!ie  germinal  matter  of  the 
nerve  or  ganglion-eells  at  the  centre  or  periphery  lead  to  the 
production  of  the  currents.  The  supposed  currents  must 
always  originate  in,  and  start  from,  the  germinal  matter 
alone;— the  nerve- fibres  being,  as  agreed  by  all  observers, 
mere  conducting  fibres. 

Dr.  Beale's  views  on  the  anatomy  of  ncrvc-structureR  and 
organs  and  tbeir  action  arc  opposed  to  the  conclusions  of 
moht  of  the  German  observers.  And  if  their  statements 
resijcetiug  the  existence  of  a  ])ohir  or  unipolar  cells,  and  the 
free  termination  of  ucrvci*,  oould  have  been  proved  true.  Dr. 
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Beale's  I'iews  would  not  be  tenable.  But,  Br.  Beale  states, 
that  after  very  numerous  observations  upon  the  ganglia  of 
tnan  and  animalsj  e&pecially  tliost?  of  the  frogs,  he  is  com- 
pcllctl  to  conclude  that  neither  apolar  nor  unipolar  cells  esist 
anywhere,  and  that  nerves  never  terminate  in  free  ends  in  any 
tLisuee. 

All  nerve  or  ganglion-cella  are  bipolar  or  multipolar.  The 
existence  of  cells  with  only  one  fibre  is  very  doubtful,  even  in 
the  case  of  very  young  cells,  for  what  seems  to  be  only  a  single 
fibre  under  a  power  of  250  or  300  diameterSj  is  found  to  be 
ooiBposcd  of  two  or  more  fibres  whe;n  the  highest  powers  are 
used.  Dr.  Beale,  in  many  cases  in  which,  at  the  first  ap- 
peAmnce,  the  ganglion-celts  aecraed  to  l>e  without  any  fibre 
whatever,  has  been  able  to  show  several  springing  from 
diOlrcnt  parts  of  them.  He  has  also  demonstrated  that  the 
so-called  Ilemak's  fibres  are  true  nerve-fibrca;  and  in  affirm- 
ing this  he  differs  from  most  observers  in  the  present  day; 
for  it  is  generally  held  that  this  kind  of  fibre  is  nothing  else 
than  a  modiJied  form  of  connective  tissue,  an  cxtctt&toa  of 
which  is  supposed  to  form  the  capside  of  the  ganglion-ceU. 
These  fibres,  as  is  shown  in  his  specimens,  contain  a  great 
number  of  nuclei,  and  arc  continuous  viith  the  outer  part  of 
the  germinal  matter  of  the  gauglion-cell. 

With  regard  to  the  termination  of  the  nerves  in  voluntary 
muscles,  and  capecialiy  in  those  of  the  mouse,  Dr.  Beale  has 
given  the  results  of  his  investigations  in  a  very  valuable  paper 
read  l^fore  the  Royal  Society  in  June,  1860,  The  conclu- 
sions which  he  arrived  at  are  as  follows  ; 

Ist.  That  ever)-  elementary  fibre  of  the  striped  musle  of  the 
moiiso  is  more  or  less  abundantly  supplied  with  nerves. 

2nd.  That  the  nerves  terminate  in  a  network  outside  the 

rculemma. 

.3rd.  That  the  nerve-fibres  which  form  this  network  are 
pale  fibres  abundantly  nucleated.  They  cross  the  muscular 
fibre  at  short  intervals  in  every  part,  and  often  at  right  angles. 

4th.  That  these  pale  fibre  are  directly  continuous  with  the 
dark -bordered  fibres. 

Since  the  publication  of  Dr.  Beale's  paper,  Kiibne  and 
Kolliker  have  studied  the  subject,  and  the  conclusions  which 
they  have  arrived  at  are  quite  inconsistent  with  those  of 
Dr.  Beale. 

Kiihue  states  that  he  has  observed  the  thin  breast  muscle 
of  the  frog,  and  found  that  the  pale  nertcfibrc,  at  one  point, 

EMietratea  the  muscular  fibre,  and  divides  beneath  the  sareo. 
mma  into  two  or  more  fine  fibres,  which  terminate  in  peculiar 
oval  bodies,  considered  by  lum  as  special  organs.    He  further 
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says  that,  in  the  muscles  of  the  leg  of  Hydi'opMlus  piceus,  the 
axis  cyJindcr,  after  passing  through  the  sai'coletnma,  is  lost 
amongst  granular  matter,  but  ia  probablj  connected  with  the 
rows  of  granules,  or  nuclei,  which  extend  throughout  the 
length  of  each  elementary  muscular  fibre.  Through  these 
nuclei  it  comes  into  close  relittiou  with  the  sarcous  substance 
of  the  fibre. 

Koiliker,  on  the  other  hand,  after  examining  the  same 
muscle  of  the  breast  of  the  frog,  has  arrived  at  a  differeafi 
conclusion.  He  quite  failed  to  see  tlie  special  oval  bodies 
described  by  Kiihne,  but  saw  the  nuclei  connected  with  the 
fibres ;  and  he  states  that  the  nerve-fibres  never  pass  through 
the  sarcolemma,  but  always  lie  outside  it.  So,  far,  therefore, 
he  agrees  with  Dr.  BealCj  but  differs  from  him  in  asserting 
that  the  nerves  end  in  free  extremities. 

It  was  indispensably  requisite  for  Dr.  Beale,  after  these 
statements  of  Kiihne  and  Koiliker,  to  study  this  same  muscle. 
The  results  of  his  observations  were  given  in  a  memoir  read 
before  the  Royal  Society  on  June  19th,  1862.  According 
to  his  observations  the  ultimate  arrangement  of  the  nerves 
in  the  pectoral  and  other  muscles  of  the  frog  ia  fundamentally 
the  same  as  that  in  the  muscles  of  the  mouse,  the  only  dif- 
ference being  that  the  nerves  in  the  frog  are  thinner,  f5rraer, 
and  much  less  numerous  than  in  the  mouse.  They  form  a 
network  outside  the  sarcolemma,  the  meshes  of  which  are 
very  wide.  The  various  nerve-fibres  of  this  network  are  very 
fine,  and  the  nuclei  are  much  less  numerous  than  those  of 
the  mouse;  they  are  directly  continuous  with  the  dark.>« 
bordered  fibres.,  and  result  from  their  division  and  subdivision  ^^ 
but  there  are  also  to  be  traced  some  very  fine  fibres  derived 
from  fine  fibres  ramifying  in  the  sheath  of  the  dark-bordered 
fibres  which  have  not  previously  been  described  by  any  ob- 
server. He  was  also  enabled  to  follow  the  fibres  much 
furtlier  from  the  point  where  Kiihne  and  Kiilliker  make 
them  to  end ;  the  former  in  the  special  oval  bodies,  and  the 
latter  in  free  extremities.  It  may  also  be  added  that  the 
finest  nerve-fibres  seen  by  him  in  the  breast-muscle  of  the 
fiog  are  often  not  more  than  one  third  of  the  width  of  the 
paJe  fibres  of  Kiihne  beneath  the  sarcolemma ;  and  even 
these  fine  fibres  are  not  single,  but  consist  of  at  least  two 
fibres.  By  a  careful  examination  of  the  ultimate  distri- 
bution of  the  nerves  to  the  muscles  of  the  leg  of  HydrophUtts 
picevs,  he  came  to  the  conclusion  tliat  the  rows  of  nuclei 
described  and  figured  by  Kiihne  as  belonging  to  the  nerve- 
fibres,  are  the  proper  nuclei  of  the  muscular  fibre  itself.  Ia 
this  insect,  as  is  ehown  by  a  transverse  section  of  the  mus- 
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cular  6bre,  the  nuclei  are  seated  in  tlic  substance  of  the  con- 
tractile substance.  The  nerve-fibres  do  not  penetrate  through 
the  sarcolemma,  but  always  lie  on  the  surface,  where  they 
divide  and  subdivide,  formiJig  networks  of  very  fine  fihresj 
inaoT  of  which  (although  much  finer  than  the  fibres  delineated 
by  Kiiljne  in  hia  drawingfi)  can  be  traced  over  several  ele- 
mentary rauRcular-fibres.  It  is  most  unsatiafactorj',  and,  at  the 
same  time,  surprisiug  to  find  that  these  three  authoritiea  ia 
microscopical  anatomy  have  been  led  by  studying^  the  same 
'  ject  to  conclusions  so  incompatible  with  each  other.    TbiSj 

rever,  occurs  not  unfrequently  in  all  inventigations  of 
natural  things,  and  we  believe  that  it  arises  from  two  causes. 
The  firstj  that  the  minds  of  indi\4duab  are  differently  consti- 
tuted, 80  that  when  two  observers  investigate  one  object 
they  do  not  view  it  in  the  same  manner ;  the  second,  that 
the  same  object  prepared  in  various  ways  exhibits  under 
microscopical  examination  dificrent  appearances.  To  the 
latter,  rather  than  to  the  former  cause,  we  are  inclined  to 
ascribe  the  diflerent  conclusions  arrived  at  in  the  present 
instance-  and  we  believe  that  had  the  observ'ers  examined 
one  object  always  under  the  same  conditions  we  should 
not  liave  to  complain  of  so  many  terrible  diacrepaneics 
which  at  present  complicate  histology.  It  is  of  great  im- 
portance in  microscopical  investigations  to  prepare  the  object 
in  such  a  way,  that  while  we  are  endeavouring  to  fiud  out 
the  structure  and  render  the  appearauees  distinct,  $o  as  to 
demonstrate  them  to  others,  we  should  preserve,  as  far  as 
possible,  their  natural  appearances.  With  regard  to  the  ex- 
anaination  of  the  ultimate  arrangement  of  nerves  in  different 
parts  of  the  body,  we  think  that  Dr.  Beale's  method  of  pre- 
paring is  one  of  the  best,  for  it  alters,  as  little  as  possible, 
ihe  delicate  structure  of  nerves  at  their  termination.  We 
bave  had  many  opportunities  of  using  this  method,  and 
always  with  great  success.  We,  therefore,  highly  recommend 
it  to  those  who  are  engaged  in  this  kind  of  rcscarcli;  and 
it  »])0uld  be  bonie  ni  mind  that  in  preparing  all  the  tissues 
of  vertebrate  animals.  Dr.  Bcale  employs  the  same  method, 
Not  only  so,  but  the  appearances  described  by  him  in  many 
of  the  lower  plants  and  animals,  were  observed  in  specimens 
prepared  by  the  same  general  plan. 

We  shall  now  proceed  to  describe  briefly  the  principal  and 
most  interesting  specimens  which  were  sent  round  during 
the  lectures.  Every  specimen  has  been  carefully  examined  by 
us,  and  we  feel  convinced  that  the  description  given  is  sup- 
ported by  irrefragable  facts. 

Prep.   1. — Bundle  of  pale,  gray,  or  gelatinous  fibres  with, 
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ganglioQ-cellSj  from  the  pericardium  of  the  ox.  Each  ganglion- 
cell  IB  seen  to  be  comiected  with  severnl  fibres.  The  bundle 
does  not  contain  any  nerve-fibre  with  the  white  Bubstance  of 
Schwann.  The  siiecimen  shows  eridentlj^  that  the  so-called 
Eemak'»  fibres  aie  true  nerve-fibrea,  and  the  structure,  which 
has  been  described  as  the  connective  tissue  capsule  of  the 
gangUon»cellj  consists  only  of  true  nerve-fibres.  If  we 
accept  the  opinion  entertained  by  some  German  observers, 
that  Remak's  fibres  are  nothing  but  fibre*  of  connective 
tissue,  wc  are  compelled  to  admit  that  there  are  ganglion- 
cells  imbedded  in  connective  tissue  with  no  connection  what- 
ever with  nerve-fibres.  In  which  case  the  physiological  sig- 
Dificance  of  these  ceila  would  be  inexpUcable.    x  215, 

Prep.  3.- — Large  ganglion  with  several  cells  form  the  cord  of 
the  leech.  Some  of  the  cells  are  larger  than  others^  Bundles 
of  fibres  are  seen  proceeding  from  the  gangUon  in  six  diflerent 
directions.  Some  fibre*,  which  spring  from  its  upper  and 
lower  part,  are  observed  in  connection  with  those  which  arise 
from  the  sides.  Some  other  fibres  pass  downwards  through 
the  ganglion  without  being  connected  with  it.  The  ganglion 
is  seen  to  be  composed  of  several  parcels  of  cells  which  are 
connected  together  by  strands  of  fibres.  The  connections 
between  the  difi'erent  cells  are  very  numerous,    x  215. 

Prep.  3  and  4. — Are  two  beautiful  specimens  which  plainly 
show  the  origin  of  two  fibres  from  the  so-called  unipolar 
ganglion-cells  from  the  frog.  The  finest  of  the  nucleated 
fibres  is  seen  passing  spirally  round  the  other.  This  arrange- 
ment has  not  Ijeen  previously  described.  Dr.  Beale  is  en- 
gaged upon  a  memQir  on  this  subject.    X  SI 5,  500. 

Prep.  5. — Shows  several  ganglion-cells,  each  of  which  is 
comiected  with  a  dark-bordered  fibre.  The  second  veiy  fine 
fibre  is  not  visible  in  this  specimen.  From  the  posterior  root 
of  spinal  nerves  of  a  frog,    x  130. 

Prep.  6. — Very  large  ganglion  from  the  posterior  root  of 
spinal  nerves  of  the  mouse.  The  nerve-fibres  of  the  anterior 
and  posterior  root  pass  through  the  ganglion  and  mix 
together.  Every  cell  is  &een  to  be  connected  with  many 
fibrea  which  pass  off  in  different  directions,    x  40. 

Prep.  7. — Two  gangUon-cells  with  nerve-fibres  from  the 
superior  cervical  ganglion  of  the  sympathetic  of  man.  The 
nerve-fibres  connected  with  these  ganglion-cells  are  seen 
largely  supplied  with  nuclei,   x  215. 

Prep.  8. — A  very  small  ganglion  from  the  tongue  of  a 
mouee.  It  appears  to  be  composed  of  about  twelve  cells. 
Nucleated  nerve-fibnea  proceed  from,  the  ganglion  in  four 
different  directions,  x  700. 
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Prep-  9. — Shows  bandies  of  nerve-fibres  connected  with 
ganglion-cells  near  the  origin  of  the  aorta.    From  man.  x  130* 

Brep.  10. — Large  ganglion- cells,  from  each  of  which  two 
fibres  proceed,  with  bundles  of  nerve-fibres  near  the  iliac 
artery  of  a  frog.  Some  fibres  are  seen  pa,ssing  over  the 
artery,  x    130. 

Prep.  11. — Iliac  artery,  with  nerves  and  ganglion-cells  in 
its  outer  coat.  From  the  frog.  Some  very  fine  nerve-fibres 
are  seen  ramifying  in  the  muscular  coat  of  the  artery,     215, 

Prep.  13. — This  beautiful  specimen  shows  arteries,  pigment- 
cellsj  nerves,  and  ganglia  near  the  kidney.  The  differeut 
nerve-fibres  arising  from  the  ganglion-ceUs  are  seen  to  con- 
tain numerous  nuclei,  x  215. 

Prep.  13. — Some  nerve-fibres  from  the  pig's  snout,  sTiow- 
ing  individnal  tubular  nene-fibres,  separated  from  their 
neurilemma.  Some  fibres  much  finer  than  others.  The 
medullary  sheath  of  the  nen-e-fibres  is  clearly  visible,  x  40. 

prep.  14. — Some  other  individual  nerve-fibres  from  the 
same  animaL  The  specimen  most  distinctly  demonstrates 
the  white  substance,  the  axis  cjHader,  and  the  nuclei  of  the 
primitii'C  nerve-fibrea.  Some  of  the  nuclei,  which  at  first 
seem  to  belong  to  the  so-called  tubular  membrane,  after  a 
more  accurate  examination,  are  undoubtedly  proved  to  be  the 
proper  nuclei  of  fine  nerve-fibres  ramifying  in  the  sheath. 
X   130, 

Prep.  15.^A  bundle  of  very  fine  nerve-fibres  imbedded  in 
connective  tissue  of  frog,  x  130. 

Prep.  16. — Is  a  section  through  a  large  nerve  of  pig's 
enout,  and  demonstrrttes  that  nerve-trunks  are  made  up  of 
several  bundles  of  nerve-fibres  joined  together  by  connective 
tissue ;  the  nerve-fibres  forming  a  bundle,  and  the  various 
bundles  also  are  of  different  sizes.  The  neurilemma  aud  the 
capUlary  vessels  for  the  nutrition  of  the  nerve  are  distinctly 
«een  in  this  specimen,  x  40. 

Prep.  17. — Median  nerve  of  a  foetus  at  the  sixth  month. 
Capillaries  injected  with  carmine  solution.  Numerous  nuclei 
are  seen  in  conuection  with  the  dark-bordered  fibres,  and 
many  vessels  also,  running  over  and  amongst  the  connective 
tissue  of  the  nerve.  This  specimen  proves  that  the  nuclei 
and  vessels  are  more  numerous  in  nerve-tissue  during  the 
development  than  when  the  development  has  been  completed, 
t»  is  the  case  in  all  tissues  of  all  animals,  x  215. 

Prep.  18. — Bundles  of  very  fine  dark-bordered  fibres  from 
the  submucous  tissue  of  the  palate  of  a  frog.  The  bundles, 
after  dividing  and  subdividing,  form  a  network,  the  fibres  of 
which  are  compound,  aud  are  themselves  composed  of  aume- 
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rous  very  fine  fibres.     Vessels  injected  with  Prussian  blue. 
X  215. 

Prep.  19.- — Shows  the  manner  in  which  the  dark-bordered 
nerve-fibres  bmnch  on  the  surface  of  the  elementary  fibres  of 
muscles.  Some  fibres  are  seen  dividing  dichotomously,  and 
others  into  three  or  four  branches,  x  215. 

Prep.  20. — A  PacLman  corpuscle  from  the  mesentery  of  a 
cat,  showing  the  pale  nerve-fibre  at  the  centre,  x  130. 

Prep.  21. — Small  piece  of  the  skin  of  a  frog,  showing  some 
large  bundles  of  nerve-fibres  ramifying  upon  its  under  sur- 
face. X  130. 

Prep,  22. — Shows  a  small  artery  with  bundles  of  nerve- 
fibres  in  the  skiu  of  the  frog.  The  network  formed  by  the 
different  bundle*  is  clearly  seen,  x  215, 

Prep,  23. — Skin  of  the  raoasCj  showing  hair-bulbs,  sebaceous 
glands,  connective-tisaue-corpuscles,  and  nerve-fibrea.  The 
coarse  nervous  network,  and  the  fine  network  around  the 
hair-bulbs  are  plainly  demonstrated,  x  215. 

prep.  21. — Shows  nerve-fibres  and  capillaries,  with  their 
nuclei  distributed  to  the  peritoneum  of  the  frog.  The  net- 
work formed  by  the  different  bundles  of  nerve-fibres  is  dis- 
tinctly seen,  x   130. 

Prep,  25. — Another  specimen  from  the  peritoneum  of  the 
frog,  showing  a  bundle  of  fine  nerve-fibres,  with  one  dark- 
bordered  fibre,  which  divides.  The  dark-bordered  fibre  is 
observed  continuing  onft'ard  as  a  bundle  of  very  fine  fibres. 
Here  are  no  Repartite  pale  fibres.  Capillaries  injected  blue. 
X  215. 

Prep.  26. — Shows  the  ultimate  distribution  of  the  nerves 
to  the  cornea  of  the  irog.  Not  one  dark-bordered  fibre  can 
be  observed.  The  nerves,  after  dividing  and  subdiiiding, 
form  a  network  of  very  fine  fibrea.  The  relation  of  the  nerve- 
fibres  to  the  cornea- corpuscles  is  clearly  shown.  The  nerve- 
fibres  always  maintain  their  individuality  at  the  periphery, 
and  never  loae  themselvesin  the  comeal-corpuscles  or  anyother 
tissue.  X  215. 

Prep.  27.^ — Shows  several  bundles  of  very  fine,  pale  fibres, 
distributed  to  the  bladder  of  the  frog.  The  bimdlea  are  seen 
repeatedly  dividing,  and  at  last  forming  a  network  which  lies 
on  different  planes.  Bundles  of  muscular  fibre-cells  are  also 
observed  interlacing  with  one  another.  Some  of  the  nuclei 
of  the  muscular  fibrc-celJs  exhibit  a  triangular  form,  and  the 
contractile  tissue  passes  off  in  three  directions,  x  550. 

Prep.  28. — Another  specimen  from  the  bladder  of  the  fixjg, 
showijig  the  termination,  of  the  dark-bordered  nerve-fibr^ 
in  very  fine  fibres,  which  form  a  network  wHcb  ramifies 
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in  every  part  of  the  mucous  membraae,  and  amongst  the 
bundles  of  the  muscular  fibre-cells,  x  700. 

Prep.  29.— Ultimate  distribution  of  the  nerves  to  the 
muscles  of  the  leg  of  HythophUus  piceus.  lu  the  specimen 
Bome  very  fine  bundles  of  nerve-fibres  are  observed  crossing 
iu  different  ways  tlie  muscular  fibres,  and  passing  from  one 
fibre  to  others.  The  nerve-fibres  of  each  bundle  frequently 
join  together,  and  form  a  very  fine  network  over  the  sarco- 
lemma.  No  connection  can  be  demonstrated  between  the 
rows  of  nuclei  in  the  contractile  tissue  and  the  nerve-fibres. 
The  direction  of  the  rows  of  nuclei  is  parallel  to  that  of  mus- 
CQl»r  fibres,  while  the  nerve-fibres  cross  the  muscular  fibres 
either  obliquely  or  transversely.  It  is  beyond  all  doubt  that 
the  rows  of  nuclei  delineated  by  Kiihne,  and  stated  by  him 
to  be  connected  with  the  terminal  nerve-fibres,  are  nothing 
but  the  nuclei  of  the  muscular  fibre  itself,  wbich  are  imbedded 
in  the  contractile  substance,  and  which  take  part  in  its  for- 
mation. X  "00. 

Prep.  30.- — Muscular  fibres  from  the  human  heart.  The 
nuclei,  surrounded  by  granular  matter,  are  seen  in  the  centre 
of  the  fibres.  The  mode  of  growth  of  muscular  fibre  from  the 
centre  to  the  circumference  is  clearly  demonstrated.  Nerve- 
fibres  and  vessels,  with  their  nuclei,  may  be  also  observed. 
"U'e  must  recall  to  mind  that  in  insects  many  muscles  have 
central  nuclei,  x  130. 

Prep.  31. — Shows  the  ultimate  distribution  of  nerves  to 
the  cutaneous  breast  muscle  of  the  frog.  Several  fine  bundles 
of  nerve-fibres  are  seen  passing  in  different  directions  over 
the  muscular  fibres,  and  forming,  after  dividing  and  subdi- 
viding", a  network  with  large  meshes.  Some  of  the  muscular 
fibres,  being  in  a  state  of  contraction,  prove  conclusively  that 
the  nerve-fibres  do  not  pass  through  the  sarcolerama.  Not 
one  of  the  oval  bodies  described  by  Kiihne  as  the  peculiar 
organs  in  which  every  nerve-fibre  ends  beneath  the  sarco- 
lemma  can  be  Keen.  Only  some  nuclei  are  seen  in  connection 
with  the  nerve-fibre  of  the  network.  The  termination  of  the 
nerve-fibres  in  free  ejttremities,  as  has  been  stated  by  Kolliker, 
is  also  not  observed.  We  must,  howeverj  say  that  some  very 
fine  nerve-fibres,  after  having  been  traced  over  the  muscular 
fibres  for  a  great  distance,  are  at  last  lost  sight  of;  but  these 
may  be  followed  for  much  greater  distance  from  the  dark- 
bordered  fibre  than  the  point  at  which  KoUiker's  fibres  ter- 
minate. X  700. 
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On  the  Anatomy  of  the  Nehvofs  System  in  the  Luubricub  , 

TKRRESTRI8.      By  JaMES   RoRIB,  M,D. 

Up  to  a  very  recent  elate,  anatomists  have  generally  te- 
gardeil  the  nervous  system  of  tlie  Insccta,  Slollusca,  and 
Annulosaj  as  consisting  of  a  structure  essentially  different  ia 
its  microscopical  charactera  from  that  of  man  and  the  higher 
mammalia  generally.  The  nerve  centres  of  these  animals, 
for  instance,  have  usually  htjcn  considered  as  composed  of  fl 
unipolar  cells,  from  which  minute  fihi-es  arise  and  pass  di-  " 
rectly  to  the  mxisclca  and  organs  supplied.  That  such  an 
arrangement  is  the  correct  one  has,  however,  how  been  called 
in  question,  not  only  on  ftQatomical  but  also  on  physiological 
grounds ;  for  if  we  admit  that  these  nerve-cells  are  unipolar,  S 
then  wc  must  also  admit  that  each  cell  is  a  separate  nerve  S 
centre  ha\'ing  no  connection  or  relation  with  its  neighbouring 
cells.  This  view,  while  opposed  to  all  analogy,  will  be  shown 
by  the  following  notes  to  be  equally  opposed  to  correct  obser- 
vation. It  is  notj  howeyerj  to  he  wondered  at,  that  such  a 
view  should  have  been  so  generally  received.  On  examining 
the  nervous  system^  particularly  of  the  Insects,  the  appear- 
ance of  unipolar  cells  is  often  presented,  and  it  is  only  by  very 
careful  manfigcment  of  the  light  that  a  correct  knowledge  of 
the  arrangement  of  the  ner\'e-cclla  and  ncrve-iibres  can  be 
arrived  at.  In  the  present  paper  I  propose  to  consider  tha 
anatomy  of  the  nervous  system  of  the  common  earth  worm, 
(lumbricus  terrestris,)  because  it  presents  to  our  liew  a 
nervous  system  of  a  very  simple  form,  and  especially  because 
on  account  of  its  small  size  and  transparency  the  different 

fanglia  can  be  examined  entire  without  our  being  obliged  to 
ave  recourse  to  sectioue. 
General  anatomy. — In  the  Lumbricus  terrestris,  the  nervous 
sjstcm  may  be  considered  as  consisting  of  two  parts,  a  supra- 
eesophageal  portion  and  a  ventral  or  infra-osBophageal  portion 

The  former  or  supra-cesophageal  iwrtion  consistsof  two  sm 
ephcroidal  ganglia,  situated  immediately  over  the  mouth  of  the 
animal,  and  connected  together  by  a  short  commissure.  Frooai 
each  of  these  ganglia  a  hand  of  nerve-fibres  pass  downwards  on 
cither  side  of  the  cesophagus,  and  become  attached  to  the  first 
of  the  ventral  or  infra- (Esophageal  chain.  The  only  nerve  given 
oft'  from  this  portion  of  theuervous  system,  is  "a  simple  nervous 
filament,"  which,  according  to  Brandt,  "  is  continued  from 
the  osaophageal  gangbou  along  the  dorsal  aspect  of  the 
alimentary  canal,"  and  which  is  by  Owen  considered  to 
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the  analogue  of  the  ^eat  sympatlietic  and  nen'ous  vagus  in 
tbe  higher  forms  of  animal  life.  We  will,  however,  again 
refer  to  this  question  afterwards. 

Tlie  infra-ccsophagcal  or  ventral  portion  of  the  nerroiis. 
system  consists  of  a  number  of  ganglia  so  closely  conncctctl, 
that  the  appearance  presented  by  this  chain  of  ganglia  is 
rather  that  of  a  flat  knotted  riband.  The  ganglia  in  tlii* 
chain  correspond  in  number  with  the  number  of  rings  of 
irfaich  the  body  of  the  animal  is  composed.  They  differ  some- 
what in  size,  becoming  gradually  smaller  as  we  approach  the 
caudal  extremity.  The  first  of  this  chain  of  gangUa  is  conse- 
quently the  largest,  and  is  triangular  iu  shape.  From  eaeh 
of  the  ventral  gauglia,  two  nerves  pass  off,  one  from  either 
eide  to  supply  the  muscles,  &c, 

MifTOiCopic  anatoniff.' — On  examining  the  nervous  system 
of  the  lumbrieus  terrcstis  microscopieally,  with  a  carefully 
a^JQSted  light  and  power  of  about  3(X>  diameters,  I  found 
tlmt  the  ganglia  above  described  presented  each  a  ultghtly 
different  appearance  and  arrangement  of  the  nerve-eelk  and 
nerve-ftbreB.  It  will  suffice,  however,  to  arrange  them  under 
three  heads : — 

1.  Arrangement  of  the  iicrve'Cells  and  nerve-fibres  in  the 
ventral  ganglia  generally. 

2.  Their  arrangement  in  the  fii^t  or  sub-oesophageal  gan- 
glion ;  and 

3.  The  microscopical  anatomy  of  the  supra-ceaophageal 
gaoflia. 

1.  Arrangement  of  the  nerve-cells  and  fibres  in  the  ventral 
ganglia  generally.     On  examining  the  fifth  or  sixlb  anglion 
of  the  ventral  chains,  I  found  it  present  the  following  appear- 
ance : — my  description  of  which,  the  accompanying  sketch 
(PI.  VIII,  fig.  1},  may  assist  in  rendering  more  intelligible. 
The  nerve-cells  were  all  multipolar,  those  towards  the  sides 
of  the  ganglion  being  quadripolar,  while  those  iu  the  centre 
frequently  gave  off  live,  or  even  six  branches.   They  were  dis- 
tinctly nucleated,  very  transparent,  and  possessing  but  little 
"  pigmentary  deposit.     The  branches  or  nerve-fibrea  passing 
Du  from  the  lateral  or  quadripolar  cells  had  the  following 
[arrangement:  one  passed   inwards,  and   became   continuous 
rith  one  of  the  branches  given  off  by  the  central  multipolar 
ells;  a   second  fibre    passes   upwards,  and  a  third   down- 
wartk  or  backwards,  in  the  dii'ection  of  the  neighbouring 
ranglia ;  while  the  fourth  is  given  off  along  the  branch  of 
listribution.     In  some  of  the  ganglia  a  few  fibres  appeared 
'^to  pass  through  the  ganglion  towards  the  branches  of  dis- 
tribution, without  having  any   connection  with  the  nerve* 
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cells  of  that  ganglion.  This  circumstance  may  account,  in. 
aonie  meaaurej  for  .the  gradually  tapering  appearance  of  the 
whole  chain. 

2.  Arrangement  of  the  nerve-fibres  and  nerre-cellB  in  thel 
first  or  sub-a?90phageal  ganglion.  This  gaajjlion,  as  I  have 
already  stated,  diflers  from  tlie  ventral  ganglia  generally  ia 
heing  of  a  triangular  rather  than  of  a  quadrilateral  form. 
It  also  difl'ers  in  the  nerve-celU  not  being  so  nnifortn  in 
their  arrangement.  The  quadripokr  cells  appear  to  be  in  a  fl 
greater  measure  mixed  up  with  those  giving  off  more  branches.  ^ 
As  in  the  other  ganglia,  so  here  also  some  fibres  may  be 
seen  passing  through  the  {ganglion  without  being  connected 
■with  its  ner%*e-cells.  A  sketch  of  some  of  the  cells  and 
fibres  of  this  ganglion  is  given  at  fig,  2. 

3.  This  microscopical  anatomy  of  the  supra-oesophageal 
ganglia  (fig.  3).  The  minute  anatomy  of  this  portion  of  the 
nervous  system  differs  to  a  considerable  extent  from  that  of 
the  other  ganglia.  Each  ganglionj  or  to  speak  more  correctly, 
each  hemisphere  presents  the  appearance  of  being  composed  of 
two  layers  of  nervous  matter,  difl'cring  from  each  other  not 
only  in  colour,  but  also  in  microscopical  character.  Tlie  outer 
layer  is  of  a  reddish-grey  colour,  contains  a  considerable 
amount  of  pigmentary  matters,  and  appears  to  be  composed 
of  Bpheroidal  apolar  cells,  between  which  may  be  seen  more 
or  less  granular  matter.  The  inner  layer,  on  the  other  hand, 
contains  but  little  pigmeiit,  ia  transparent,  and  composed 
for  the  moat  part  of  multipolar  cells.  From  these  cells 
branches  may  be  traced  as  follows  ; — From  the  outer  cells 
fibres  pass  to  form  the  ribbon-like  collar  surrounding  the 
oesophagus,  while,  from  the  inner  cells,  fibres  may  be  traced 
passing  between  the  two  hemispheres,  thus  forming  a  distinct 
commissure.  Both  classes  of  cells  communicate  freely 
with  each  other  by  means  of  other  fibres-  and,  in  addition, 
a  few  fibres  are  given  off,  which  become  lost  in  the  granular 
matter  of  the  outer  layer.  In  fig.  3,  a  nerve  is  seen  arising 
immediately  from  the  cells  of  the  transparent  laj'er,  and  is, 

in  all  probability,  the  nen'e  referred  to  by  Brandt,  B 

With  regard  to  the  manner  in  which  the  nerves  terminate  " 
at  their  periphery  little  is  known.     On  the  walls  of  the  di- 
gestive organs  of  many  Insecta  they  may  be  seen  dividing- 
and  subdividing  until  they  become  lost  to  view,  when  exa- 
mined with  a  power  of  450  diameters. 

Fig.  4  represents  the  appearance  presented  by  one  of  the 
ganglia  of  the  mussel  (Mytilus),  from  which  a  few  fibres  may 
be  seen,  terminating  in  cells  situated  apparently  in  connectioa 
with  a  few  fibres  of  the  adductor  muscle;  but  whether  or  not 
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theee  laat-mentioned  cells  have  any  definite  relation  to  the 
muscular  structure,  I  have  as  yet  been  unable  to  determine. 

Having  thus  described  the  antitoray,  general  and  micro- 
scopical, of  the  nen'ous  Bystem  of  the  Lumbricus,  a  qiiPstioQ 
very  naturally  arises — to  what  portion  of  the  uervous  Bjstem 
in  man  and  the  higher  mammalia  is  the  above  type  of  nervous 
system  andogous  >  The  supra- oesophageal  ganglia,  both  from 
their  position  and  etructiire,  are  evidently  the  analogues  of 
the  cerebral  hemispheres^  but  the  ventral  chain  is  not  so  easily 
disposed  of.  Some  anatomists  regard  it  as  being  analogous 
to  the  spinal  cord,  while  others  consider  it  as  belonging  to 
tbe  «r^pathetic  system.  It  would  be  foreign,  however,  to  the 
preaesit  paper  for  me  to  enter  at  length  into  this  question.  I 
may  here,  however,  state  my  opinion,  and  reserve  my  reasons 
for  holding  such  an  opinion  for  a  future  communication. 

The  sapra-4E8ophageal  ganglia  I  am  inclined  to  regard  at 
analogous  to  tbe  cerebrum  of  man  and  the  higher  mammalia 
in  a  very  rudimentary  state,  and  Tvith  the  spinal  cord  unde- 
veloped. The  ventral  chain  of  ganglia  1  regard  as  belonging 
to  the  sympathetic  system ;  the  lateral  quadrepokr  cells 
being  the  analogues  of  the  lateral  ganglia  in  man ;  the  cen- 
tral multipolar  cells  representing  the  central  plexuses  in  the 
human  subject.  The  flat,  ribbon-like  collar  surrounding  tbe 
<)^ophagu9  I  believe  to  be  the  vagus  nerve  largely  developed. 
Viewing  the  supra-oesophageal  ganglia  as  an  undeveloped  cere- 
bro-sptnal  system,  and  the  ventral  chain  as  a  well-developed 
sympathetic  system,  and  comparing  these  two  portions  of  the 
ner^'ous  .ipparatus  as  we  ascend  in  the  scale  of  animal  life, 
it  win  be  found,  as  a  rule,  that  as  the  cercbro-spinal  system 
increases  in  size  and  development,  the  ventral  or  sympathetic 
system  decreases  in  proportion. 


ErpERiMENTs  on  the  Forslitios  of  Infcsoria  in  Boit.i,D 
Solutions  o/ Organic  Matter,  enc/oserf  in  hermetically 
Kttled  t?es»els,  and  supplied  with  pure  air.  By  Jeffries 
Wtsian,  M.D.j  Hersev  Professor  of  Anatomy  in  Harvard 

College. 

(Trom  '  Sillimaii's  Journal.') 

P.tsTEUB  in  his  admirable  researches  on  fermentation  haa 
)iro>aght  forward  experimental  evidence  to  show  that  this 
process  depends  upon  the  presence  of  minute  organisms  in 
the  fermenting  fluid,  and  that  the  source  of  all  such  organisms 
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it  tbe  atmOHphere.  la  support  of  this  opinLon  he  asserts,  that 
■when  a  fluid  containing  organic  matter  in  solntion  is  put  into 
a  flask  and  "  boiled  two  or  three  minutes,"  and  supplied  only 
with  air  which  has  been  filtered  by  passing^  throiifjh  a  tube 
heated  to  redness,  and  the  flask  is  then  hermetically  sealed, 
no  fermentation  takes  place,  no  organisma  are  formed,  and 
that  the  contents  remain  indefinitely  without  change.  Bnt  if 
the  same  solution  is  exposed  to  the  air  in  its  ordinary  condi- 
tion it  becomes  filled  witli  various  living  forms.  Out  of  a 
large  number  of  experiments  prepared  in  the  manner  above 
described,  he  ha*  not  known  one  to  give  a  different  result 
from  that  mentioned.*  He  further  states  that  if  the  neck  of 
the  ftask  ia  drawn  out  into  a  very  slender  curved  tube  of 
Bcveral  inches  in  length,  the  contents  boiled,  and  then  allowed 
to  cool  without  the  end  of  the  tube  being  closed,  so  that  the 
air  enters  at  the  ordinary  temperature^  and  has  free  access  to 
the  interior  of  the  flask,  even  then  no  fermentation  takes 
place,  and  no  organisms  appear.  His  explanation  of  this  is, 
that  the  air  whieh  enters  first,  meets  with  tbe  hot  steam,  and 
the  spores  or  organisraa  contained  in  it  are  killed,  while  those 
which  enter  tbe  tube  later  move  more  slowly,  and  are  depo- 
sited on  the  moist  walla  of  it,  without  entering  the  body  of 
the  flask.f 

In  most  of  the  experiments  given  below,  the  results  have 
been  quite  different,  and  living  organisms  have  made  their 
appearance  in  some  instances  where  even  greater  precautions 
were  taken  than  those  mentioned  by  Pasteur.  In  order  that 
the  reader  may  understand  what  precautions  were  taken,  we 
shall  first  describe  the  manner  in  which  the  experiments  were^ 
performed.  ^| 

(1.)  In  some  instances  (as  in  Experiments  1  to  5,  7  to  ll^* 
13  to  15,  29  and  30  inclusive)  they  were  prepared  as  in  fig.  1. 
The  materials  of  tbe  infusion  were  put  into  a  flask,  and  a 
cork  o,  through  which  was  passed  a  glass  tube,  drawn  to  a 
neck  at  b,  was  pushed  deeply  into  the  mouth  of  it.    The  space 
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•  "  J'aErjne  avec  la  plus  parfaite  v6ni6  t^ue  jamais  il  ne  m'esi  arriv^e 
d'flvoir  unc  scuIe  experience  disposde  comme  je  vieDS  de  te  dire,  qui  m'r-* 
dmnf.  mi  aeul  resultat  douteut.  — AMHaltt  dtt  ScieHon  Naturglla,  t.  x 
iv^'sBrie.  1861,  p.  33. 

t  "  II  semblo  (juc  I'flir  ordinntre  rentrant  btcc  force  dan*  Ics  preniiers 
moments  doit  arrivcr  tout  brut  dans  le  ballon.  Cela  est  vrajs,  mais  il 
rciicanLne  un  liquide  encore  voisin  dc  la  temperature  d'ebiillition-  La.  rentrfe 
de  I'air  u  fait  ea  suito  nvec  plus  delenteur  et,  lorsquo  le  iinijide  rat  assee  re. 
froid^  pour  ne  plus  pouvoir  enlevcr  aiix  germea  leur  vitality  la  PBnlr&i  de 
Tftir  est  assez  raleuti  pour  mi'Il  ahaiidonne  d.ius  lea  courbur«s  humides  du  col 
toatcs  lea  poussierea  capable*  d'agir  sur  Ics  inftisionfl,  et  d'j  determiner  dea 
productions  organisfies.  — ^as.  df*  Sc  Nal.,  1861, 1,  ivi,  p,  60. 
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above  the  cork  was  tilled  with  an  adhesive  cement  d,  composed 
of  resin,  waxj  and  varnisb.    The  glass  tube  was  bent  at  a  right 


>  — 
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angle,  and  inserted  luto  an  iron  tube  €,  and  cemented  there 
with  plaster  of  paris  c.  The  iron  tube  was  filled  with  wires/, 
leoTing  only  very  narrow  passage  ways  between  them.* 

(3.)  Others  (as  in  Esps.  6,  12,  IG  to  24,  and  21  to  23  inclu- 
siTC),  were  prepared  as  in  fig.  2,  in  which  the  joining  at  a,  fig. 
1,  is  SToided,  and  the  iron  tube  is  cemented  directly  into  the 
mouth  of  the  flask,  the  neck  of  which  is  drawn  out  at  &,  to 
render  the  sealing  of  it  casyj  otherwisCj  the  conditions  are  the 
same  as  in  fig.  1 . 

(3.)  In  other  experiments  (as  in  Eipa.  24  to  28,  and  24  to 
28  inclusive),  the  flask,  fig.  3,  was  sealed  at  the  ordinary 
temperature  of  the  room,  and  submerged  during  the  period  of 
the  experiment  in  boiling  water.  This  was  the  method  fol- 
lowed by  Needhatn  and  Spallanzani,  and  has  the  merit  of 
eliminating  all  siispicions  of  error  which  might  be  supposed  to 
arise  from  some  imperfections  in  the  joinings. 

In  the  first  and  second  methods^  the  solution  in  the  flask  is 
boiled,  and  at  the  same  time  the  iron  tube  filled  with  wires  is 
heated  to  redness,  "UTiile  the  contents  are  boiliag,  the  steam 
formed,  eipels  the  air  from  the  flask ;  when  the  boiling  has 
continued  long  enough,  the  heat  is  withdrawn  from  beneath 
the  6ask,  and,  as  the  steam  condenses,  the  air  again  enters 
through  the  iron  tube,  the  red  heat  of  which  is  kept  up,  so 
that  all  organisms  contained  in  the  air  arc  burned.  lu  both 
methods  the  ftask  is  allowed  to  cool  very  slowly  in  order  that 
the  entering  air  may  be  as  long  as  possible  in  passing  through 
the  iron  tubes,  and  thus  the  destruction  of  its  orgaaic  matter 

*  Ab  ndvmnUigfl  in  prrpnrmg  tbe  «x.peHinent  in  ttiis  wit;  ii,  that  the  sume 
fljuk  mmj  be  lued  man;  titnes. 
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ensured.     When  cold,  tUe  flasks  are  sealed  at  fi,  figs.  1  and  2. 
with  the  blowpipe. 

In  experiments  29  and  30,  a  glass  tube  filled  with  asbest 
and  platinum  sponge  was  used  instead  of  the  iron  tube  filled 
with  wires.  ^M 

The  time  during  which  the  infusions  were  boiled  varied,  as| 
will  be  seen  by  the  records,  from  fifteen  minutes  to  two 
hours,  and  the  amount  of  infusion  used  from  one  twentieth, 
to  one  thirtieth  of  the  whole  capacity  of  the  flask,  the  obJ£ 
being  to  have  the  materials  expo^d  to  as  large  a  quantity 
UT  as  possible. 

In  the  account  which  follows,  especial  mention  is  made,  in' 
most  instances,  of  the  time  of  the  formation  of  the  "  film," 
This  is  always  the  first  indication  which  can  be  had,  without 
opening  the  flasks,  that  minute  organisms  are  developed ;  it 
is  in  fact  made  up  entirely  of  them,  as  has  been  proved  by 
repeated  examinations  with  the  microscope.  It  may  first  be 
detected  in  small  patches,  but  soon  covers  the  entire  surface, 
and  if  the  flask  is  gently  movf  d  so  m  to  cause  the  infusion 
to  changje  its  position,  the  fihn  adheres  to  the  glass  and  is 
left  by  the  liquid.  In  a  few  of  the  experiments  no  such  film 
was  formed. 

After  the  flasks  were  prepared,  they  were  suspended  from 
the  walla  of  a  sitting  room  near  the  ceiling,  where  they  were 
exposed  to  a  temperature  of  between  70°  and  80°  Fahr. 
throughout  the  day  and  nearly  the  same  during  the  night. 

Experiment  1.*  (l)t  Feb.  3rd,  18G2.  A  few  grains  each 
of  sugar,  gelatine  and  fine  cut  hay  were  introduced  into  a 
flask  of  500  c.c.  capacity,  20  c.c.  of  water  were  added,  and 
the  whole  thoroughly  boiled.  A  film  formed  on  the  surface 
of  the  fluid  on  the  eighth  day,  the  flask  was  opened  on  the 
ninth,  and  found  to  contain  large  numbers  of  Bacteriums. 

Exp.  3.   (1)   Feb.  3rd.  This  was  prepared  in  the  same  way 
as  the  preceding,  excepting  that  pepper  was  added  to  the  solu- 
tion.    The  flask  was  opened  on  the  twenty-ninth  day  an 
Baeteriums  were  found  in  great  numbers. 

Exp.  3.   (1)   Feb.  4th.  A  few  grains  of  cheese,  sugar  and 
gelatine  were  dissolved  in  1 7  c.c.  of  water,  filtered  and  boiled 
in  a  flask  of  500  c.c.  capacity.     A  film  formed  on  the  nine- 
teenth day,  the  flask  was  opened  on  the  thirty-sixth,  audi 
found  to  contain  Baeteriums, 

Exp.  4.  (1)  Feb.  4th.  Twelve  cubic  centimetres  of  a  eolu-* 

*  In  ilie  first  acren  cxpcrtmenls  tlie  time  wbicL  the  contenU  were  boiled 
u  not  stated,  bat  it  was  in  tio  inntauces  less  than  fifteen  minutes, 

-j"  The  figures  in  bracketa  following  the  nambe;  of  tlie  experiment  indicato 
wblch  or  the  three  modes  of  preparing  the  exp^rtment  was  mAde  use  of. 
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tioo  like  the  preceding,  mth  tlie  addition  of  a  small  quantity 
of  pepper  was  boiled  in  a  flask  of  250  c.c.  capacity.  It  was 
opened  on  the  twentieth  day,  but  no  liring  organisms  were 
found. 

Exp.  5.  (1)  Feb.  5tli.  A  solution  of  sugar,  gelatine,  and 
cheese  was  boiled  and  filtered,  and  again  boiled  in  the  fiask, 
wbieli  was  opened  on  the  twenty-ninth  day,  and  no  orgaiiisniiS 
delected. 

Exp.  6.  {2}  Feb.  10th.  A  solution  of  gelatine  and  sugar  to 
wliicU  was  added  a  few  dixips  of  urine  and  milk,  were  put 
into  a  boU-lieadj  the  tube  of  which  had  been  drawu  to  a  neck, 
and  after  boiling,  was  hernietieally  sealed.  The  flsisk  was 
opened  on  tbe  thirteenth  day,  and  foimd  to  contain  yeast 
punts  and  some  Tery  slender  filaments  which  appeared  to  be 
of  a  Tegetable  nature. 

Exp.  7.  (I)  Feb.  10th,  Twenty  cubic  centimetres  of  a 
solation  like  the  preceding  was  boiled  iu  a  flask  of  875  c.e. 
capacity.  A  film  formed  on  the  eleventh  day,  and  on  the 
thirtieth  the  flask  was  ojwned,  and  found  to  contain  Vibrios 
and  Bacteritims. 

Exp.  8.  (1)  Feb.  25th.  A  solution  of  sugar  and  gelatine 
to  which  fragments  of  green  leaves  and  flesh  were  added,  was 
boiled  one  hour  and  forty  minutes.  The  flask  was  opened  on 
the  fifteenth  day,  no  organisms  were  found. 

Exp.  9.  (1)  Feb.  25th.  The  same  as  the  preceding,  with- 
out the  addition  of  the  flesh ;  this  solution  was  boiled  forty 
minutes  and  opened  on  the  third  day  j  no  ovganiaras  were 
found. 

Exp.  10.  (1)  March  6th.  Three  flasks,  a,  b,  c,  were  pre- 
pared in  the  same  way,  each  containing  a  solution  of  sugar 
and  gelatine  to  which  was  added  a  few  drops  of  urine  and 
some  fragments  of  muscle ;  a  and  c  were  boiled  thirty  minutes 
id  b  one  hour.  Air  was  supplied  to  a  and  b  through  a  heated 
ihe  and  to  c  at  the  temperature  of  the  room.  A  film  formed 
in  a  on  the  eleventh,  and  in  c  on  the  twelfth  day,  and  at  a 
later  period  in  b.  They  were  all  opened  a  few  days  after- 
ward,  and  found  to  contain  Bacteriuma^  Vibrios  and  ferment 
cells. 

Exp,  11,  (1)  March  12th.  An  ounce  of  meat  was  sus- 
pended in  a  flask  of  850  c.e.  capacityj  with  about  40  c.c.  of 
water  in  it.  This  was  boiled  twenty  minutes,  during  wliich 
time  the  meat  was  exposed  to  the  steam  in  the  flaak.  The 
juice  which  dropped  from  the  meat  was  coagulated  in  the 
water  beneath,  and  the  meat  itaelf  was  thoroughly  cooked,- 
on  the  second  day  the  meat  was  covered  with  a  gelatinoua 
exudation^  and  on  the  third  a  film  was  formed  on  the  surface 
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of  the  water.  The  flask  was  opened  on  the  fifth  day,  and 
found  to  contain  Vibrios,  Bacteriums,  and  a  few  ferment  cells. 
The  gelatinous  exudation  on  the  surface  of  the  meat  also 
contained  the  same  organisms,  and  appeared  to  be  wholly 
made  up  of  them. 

Exp.  12.  (2)  March  13th.  The  juice  of  an  ounce  of  beef, 
to  which  was  added  10  c.c.  of  urine  and  40  c.c.  of  water  Mas 
boiled  twenty  minutes  in  a  bolt-bead  and  hermetically  sealed. 
A  film  formed  on  the  fourth,  and  the  flask  was  opened  on  the 
eleventh  day^  when  there  was  a  distinct  rush  of  air  outwards. 
Large  numbers  of  Bacteriums  were  found,  also  small  spheri- 
cal bodies  with  ciliary  motions  and  oral  bodies  like  Kolpoda^ 
containing  what  appeared  to  be  Bacteriums;  one  of  these 
Koipoda-like  bodies  moved  with  cilia. 

Exp.  13.  (])  March  15tb.  An  ounce  of  beef  was  suspended 
over  water  in  a  fiask  of  500  c.c.  cajiacity  and  boiled  twenty- 
five  minutes.  The  same  changes  took  place  as  in  the  pre* 
ceding  experiment.  The  exudation  appeared  ou  the  surface 
of  the  meat,  and  the  film  on  the  water  on  the  second  day ; 
on  the  fourth  day  the  meat  fell  to  pieces;  the  flask  was 
opened  on  the  ninth  day ;  Bacteriums  were  found  in  large 
numbers,  and  there  was  a  slight  odour  of  putrcfactiou. 

Exp.  11.  (1)  March  1 7th.  Juice  of  beef  and  a  few  shreds 
of  beef  were  boded  in  a  flask  of  300  c.c.  capacity  for  twenty 
seconds,  A  film  was  formed  on  the  second  day,  and  the  flask 
was  opened  on  the  eleventh  day.  Bacteriums  existed  ill 
abundance. 

Exp.  13.  (1)  March  19th.  Fifty  cubic  centimetres  of  beef 
were  boiled  forty  raiuutea  in  a  flask  of  800  c.c.  capacity. 
The  film  began  to  form  on  the  second  day,  and  the  flask  was 
opened  on  the  24th.  The  film  had  disappeared,  the  fluid  bad 
a  nauseous  odour,  and  the  Bacteriums  were  diffused  through. 
the  whole  mass  instead  of  beiug  mostly  confined  to  the  sur- 
face as  in  the  preceding  experimcntB. 

Expts.  16,  17.  18,  19.  (2)  March  20th.  Were  made  with 
juice  of  beef  and  water  iu  flasks  of  550  c.c.  capacity ;  16  was 
boiled  fifteen  minutes,  the  film  formed  on  the  second  day,  and 
the  flask  was  opened  on  the  ninth.  Vibrios  were  found  in 
abundance,  of  diflferent  lengths,  some  of  them  movingf  with 
great  rapidity.  17  was  boiled  thirty  minutes,  the  film  was 
formed  on  the  third,  and  the  flask  was  opened  on  the  ninth 
day.  Vibrios  were  fouud  in  great  numbers,  some  of  them 
bending  aud  extending  themselvca  rapidly.  Some  minute 
spherical  bodies  were  aLso  seen,  having  the  kind  of  motion 
which  results  from  vibrating  cilia,  though  none  of  these  were 
detected.     Exp.  IS  was  boiled  fifteen  minutes,  the  fluid  having 
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faeea  previouBly  filtered ;  the  film  formed  ou  the  thirds  and 
tlie  flask  was  opened  on  the  eighth  day ;  the  organisms  found 
were  the  same  sa  in.  17".  Exp.  12  was  boiled  dec  IiouFj  the 
film  formed  on.  the  second,  and  the  flask  was  opened  on  the 
twenty-fourth  day.  The  infusion  had  a  slightly  putrid  odoUTj 
and  contained  Vibrios  and  Bacteriums. 

Exp.  20,  (2)  March  22Qd.  The  flask  and  the  contenta  of 
it  were  the  same  as  in  the  cxpcrimeuts  just  dcBcribed.  The 
solution  was  boiled  fifteen  minutes,  the  film  formed  on  the 
fifth,  and  the  flask  was  opened  ou  the  thirty-first  day.  The 
fluid  had  become  of  a  dark  reddish-hrown  colour,  the  film 
had  disappeared,  and  sotac  of  the  shreds  of  tlie  coagulated 
albumen  had  become  nearly  black.  Bacteriams  were  found 
in  large  numbers,  and  the  darker  shreds  aeemed  to  be  made 
up  of  them. 

Eip,  2L  (2)  March  27th.  Beef  juice  was  boiled  forty 
minutes,  the  tiask  was  opened  on  the  twenty-fifth  day,  and 
found  to  contain  Bacteriums. 

Exp.  22.  (3)  April  3nd.  Beef-juice  and  fragments  of  beef 
were  boiled  fifteen  minutes,  and  the  air  was  introduced  through 
a  much  smaller  tube.  Bacteriums  were  found  on  the  twentieth 
day. 

Exp.  23.  (2)  April  5th,  Was  prepared  in  the  same  way  a» 
the  preceding  experiment.  The  film  formed  on  the  sixth  day, 
and  the  flask  was  opened  on  the  seventeenth.  The  sealed 
end  was  melted  in  the  Hame  of  a  spirit  lampj  when  the  gas 
escaped  with  force.     Bacteriums  were  found. 

Expts.  2J-,  25,  26.  (3}  April  16th.  Were  all  prepared  in 
the  same  way.  The  capacity  of  the  flasks  was  550  c.c.  j  the 
contents  were  beef  juice  and  water  17  c.c,  urine  7  c.c.  The 
flasks  were  folded  in  a  napkin,  immersed  in  water,  which  was 
grailually  heated  to  the  boiling  point,  and  each  then  exposed 
to  it  for  thirty  minutes.  The  film  formed  in  2G  on  the  foiu-th 
day,  and  in  24  and  25  on  the  fifth,  and  were  all  subsequently 
found  to  contain  Bacteriums. 

Expts.  27,  28.  (3)  April  24th.  Two  flasks,  each  of  650 
C.C.  capacity,  and  each  containing  about  20  c.c.  of  beef  juice 
and  urine,  were  hermetically  scaled  at  the  temperature  of  the 
room,  wrapped  in  cloth,  and  exposed  for  two  hours  to  boiling 
water.  The  film  formed  on  the  fourth  day,  one  of  them  was 
opened  on  the  fifth,  and  tlic  other  ou  the  eleventh,  and  both 
found  to  contain  Bacteriums. 

Expts.  20,  30.  (1)  February  17th.  In  both  of  these  the 
contents  of  the  flasks  were  solutions  of  sugar  and  gelatine  in 
water,  to  which  fragments  of  cabbage  leaves  were  added. 
The  air  was  introduced  through  a  Bohemian  glasa  tube,  filled 
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with  asbestos  and  platinum  apoage,  and  heatod  to  redness. 
The  materials  were  boiled  thirty  miuutea.  In  29  the  film 
was  formed  on  the  tw^enty-iiiuth,  and  the  flask  opened  on 
the  thirty-ninth  day.  The  solution  waa  found  to  contain 
Bacteriums  and  cells  fiUed  with  them.  In  30  the  film  waa 
formed  on  the  seventh  day,  and  Bacteriums  were  found  on 
the  twenty-third,  whea  there  waa  a  slight  odour  of  patre- 
faction. 

Expts.  31,  33,  33.  (2)  March  24th.  Thirty  grains  of  sngar, 
20  c.c.  of  beef  juice,  158  c.c,  of  water,  were  divided  into 
three  parts,  and  each  part  put  into  a  flask  of  550  c,c,  capacity, 
and  boiled  fifteen  minntea.  No  film  was  formed  in  either  of 
them,  33  was  opened  on  the  thirtieth  day ;  ferment  cells 
and  some  filaments  of  a  doubtful  vegetable  appearance  were 
found.  32  was  opened  on  the  forty-second  day,  and  found 
to  contain  ferment  cells  in  large  numbers,  in  different  stages 
of  cell  multiplication ;  as  in  32  there  was  an  escape  of  gas. 

Exp.  34.  (3)  March  27th.  Juice  of  mutton,  in  a  hermetic 
cally  sealed  flask,  was  boiled  five  minutes  in  a  Papin's  digester, 
under  a  jreasure  of  two  atmospheres.  A  film  formed  on  the 
fourth  day.  It  was  opened  several  days  later,  in  the  presence 
of  Prof.  Gray,  and  found  to  contain  Vibrios  and  Bacteriums^ 
some  of  them  moving  with  great  rapidity. 

Exp,  35.  {3}  The  same  as  the  preceding,  and  boiled  in 
Papin's  digester  ten  minutes,  and  under  the  pressure  of  five 
atmospheres.  No  film  was  formed.  The  flask  was  opened 
on  the  forty-first  day.  Monads  and  Vibrios  were  found, 
some  of  the  latter  moving  across  the  field.  No  putrefaction  j 
tlie  solution  had  an  alkaline  taste. 

Exp.  36.  (3}  March  28th.  Beef  juice  was  filtered  and 
boiled,  as  in  the  preceding  experiraent,  fifteen  miuutes,  under 
two  atmospheres,  Opened  on  the  forty-first  day,  and  no 
evidcQce  of  life  was  found.  When  the  end  of  the  fiask  waa 
heated,  previously  to  opening,  it  collapsed, 

Exp.  37\  (3)  March  28th.  The  same  as  the  preceding ; 
boiled  fifteen  minutes,  under  five  atmospheres.  Opened  on 
the  forty-first  day,  and  no  evidence  of  life  waa  detected. 

We  have  here  a  series  of  tbirty-tliree  experiments,  pre- 
pared in  different  ways,  in  which  solutions  of  organic  matter, 
some  of  them  previously  filteredj  having  been  boiled  at  tlie 
ordinary  pressure  of  the  atmospliere  for  a  length  of  time, 
varyinsT  fi-om  fifteen  minutes  to  two  hours,  and  exposed  to 
air  purified  by  heat.  In  four  instances,  viz.,  in  expts.  4,  5, 
8,  9,  the  contents  of  the  flasks  were  uncbauE^ed  at  the  time 
they  were  apeued;  but  in  all  of  the  rest,  Bacteriums,  Vibrios, 
or  other  organisms  appeared.     In  nearly  every  instance  their 
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presence  was  indicated,  in  tte  early  stage  of  the  GxperimcntSj 
by  the  formation  of  a  filtOj  i.vhidi.  took  place  in  some  on  the 
Beootid,  and  in  others  not  until  the  nineteenth  day,  and  waa 
afterwards  proved  by  a  carefal  examination  with  the  micro- 
acope.  Prof,  Asa  Gray  witneaaed  the  openings  of  some  of 
these  flaeks,  and  satisfied  kimeclf  of  the  presence  of  Infusoria 
in  the  contents.  Vibrios,  Bacteriums,  and  Spirillutna  wera 
the  most  frequently  found,  and  in  addition  to  these,  as  in 
«tpt8.  10,  11,  12,  29,  31,  32,  33,  either  ferment  cells,  monadS| 
or  Kolpoda-like  bodies  were  seen,  some  of  them  ba\'iug  ciliary 
movements.  Those  forms  which  were  observed  the  most  fre- 
quently are  among  the  lowest,  if  not  the  lowest  of  aU  known 
organisms. 

In  many  instances,  a  solution  like  that  in  the  sealed  flasks, 
and  boiled  for  the  same  length  of  time,  was  exposed  to  the 
ordinary  air  of  the  room,  in  an  open  flask.  Although  the 
same  forms  were  found  in  the  two,  they  appeared  much  more 
rapidly  iu  the  open  than  in  closed  vessels,  and  the  contents 
of  the  former  soon  became  putrid,  while  those  of  the  others, 
at  the  time  of  opening,  were  mostly  not,  and  in  a  few  ia- 
Btances  only  slightly  so. 

We  htive,  in  addition,  fonr  experiments,  viz.,  34,  35,  36, 
37,  made  under  increased  pressure,nnd  sealed  by  the  third 
method ;  34  and  36  were  boiled  five  and  ten  minutes  respect- 
ively, under  two  atmospheres,  and  35  and  37,  under  five 
atmospheres  for  ten  and  fifteen  minutes  respectively.  Evi- 
dence of  life,  consisting;  of  Monada  and  Vibrios,  was  found 
in  34  and  35,  but  none  in  the  others. 

The  result  of  the  experiments  here  described  is,  that  the 
boiled  toliitiont  of  organic  matter  made  use  of,  exposed  only  to 
air  which  has  passed  through  tubes  heated  to  redmss,  or  e«- 
elosed  with  air  in  henneticafly  sealed  vessels,  and  exposed  to 
boiling  water,  became  the  seat  of  infusorial  life. 

The  experiments  which  have  been  described,  throw  but 
little  light  on  the  immediate  source  fi-om  which  the  organisms 
in  question  have  been  derived.  Those  who  reject  the  doctrine 
of  spontaneoua  generation  in  any  of  the  forms  in  which  it 
has  been  brought  forward,  will  ascribe  them  to  spores  con- 
tained either  in  the  air  enclosed  in  the  flask,  or  in  the 
materials  of  the  solution.  In  support  of  this  new  it  may  bo 
asserted,  that  it  has  been  proved  by  the  microscopical  investi- 
gations of  De  Quatrefagea,  Robin,  Pouchet,  Pasteur  and  others, 
that  the  air  contains  various  kinds  of  organic  matter,  coo- 
sisting  of  minute  fragments  of  dead  animals  and  plants,  also 
the  spores  of  cryptogamous  plants;  and  certain  other  forms, 
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the  appearance  of  whichj  as  De  Quatrefages  aays,  suggeals  that 
they  are  ef^g*  *  We  have  made  some  examinations  of  our 
own  on  this  subject,  but  it  would  be  iinnecesBary  to  give  the 
Teaults  in  detail.  We  will  simply  fttate,  that  we  have  carefully 
examined  the  dust  deposited  iu  atticsj  also  that  floating  in 
the  air  collected  on  plates  of  glass,  covered  with  glycerinCj 
and  have  found  in.  such  dnst,  in  addition  to  the  aibris  of 
animal  and  vegetable  tissues,  which  last  were  by  far  in  the 
greatest  abundaucBj  the  spores  of  Cryptogams,  some  closeHy 
resembling^  those  of  Coiiferroid  plants,  and  with  them,  hut 
much  less  frequently,  what  appeared  to  be  the  egga  of  some 
of  the  invertebrate  animalB,  though  we  were  unable  to  identify 
them  with  those  of  auy  particular  species.  We  have  also 
found  grains  of  starcii  in  both  kinds  of  dust  examined,  to  the 
presence  of  wliich  Pouehet  was  the  first  to  call  attention. 
When  compared  with  the  whole  quantity  of  dust  examined, 
or  eyen  with  the  wliole  quantity  of  oi'ganic  matterj  both  egga 
and  spores  may  be  said  to  be  of  rare  occurrence.  W^e  have 
not  in  any  instance  detected  dried  animalcules  which  were 
resuscitated  by  moisture,  and  when  the  dust  has  been  mace- 
rated in  water,  none  have  appeared  until  several  days  after- 
wards, or  until  after  a  lapse  of  time,  when  they  would  ordinarily 
appear  in  any  organic  solution. 

Those  who  advocate  the  theory  of  spontaneous  generation, 
on  the  other  hand,  will  doubtless  find,  in  the  experiments 
here  recorded,  evidence  in  support  of  their  views.  While 
they  admit  that  spores  and  minute  eggs  are  disseminated 
through  the  air,  they  assert  that  no  spores  or  eggs  of  any 
kind  have  been  actually  proved  by  experiment  to  resist  the 
prolonged  action  of  boiling  water,  As  regards  Vibrios,  Bac- 
teriiima,  SpiriUums,  &c.,  it  has  not  yet  been  shown  that 
they  have  spores;  their  existence  is  simply  inferred  from 
analogy.  It  is  certain  that  Vibrios  are  killed  by  being  im- 
mersed in  water,  the  temperature  of  which  does  not  exceed 
200"  Fabr.  We  have  found  all  motiouj  except  the  Brownian, 
to  cease  even  at  180°  Fahr.  Wc  have  also  proved  by  several 
experiments  that  the  spores  of  common  mould  are  kUled, 
both  by  being  exposed  to  steam  and  by  passing  through  the 
heated  tube  used  in  the  experiments  described  in  this  article. 
If,  on  the  one  hand,  it  is  urged  that  all  organisms,  iu  so  far  as 
the  early  hiatorj'  of  tliem  is  kuown,  arc  derived  from  ova,  and 
therefore  that  from  analogy,  wc  must  ascribe  a  similar  origin 
to  these  minute  beings  whose  early  history  we  do  not  know, 

•  Sec  aa  abstract  of  Pnstetir's  "  Rescarehcs  on  SjiouUncous  Gcoeration," 
'Am.  Jour.  Science  an  J  Art,'  vol.  jtxxil,  1, 1861. 
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it  may  be  urged  with  equal  force^  on  the  other  hand^  that  all 
ova  and  spores^  in  so  far  as  ire  know  anything  about  them, 
are  destroyed  by  prolonged  boiling ;  therefore,  from  analogy 
we  are  equally  booud  to  infer  that  Vibrios,  Bacteriums,  &c., 
could  not  have  been  derived  from  ova,  since  these  would  all 
have  been  destroyed  by  the  conditions  to  which  they  hare 
been  subjected.  The  ailment  from  analogy  is  as  strong  in 
the  one  case  as  in  the  other. 

Cahbkidgb,  U.S. :  May  9(h,  1863. 
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On  the  STaxTCTUEE  of  the  Valve  in  the  Diatomacejb,  as  com- 
pared with  certain  Siliceous  Pellicle^  produced  artificially 
by  the  decomposition  in  moist  air  of  Fluo-silicic  Acid  Gas 
{Fluoride  of  Silicium.)     By  Prof.  Max  Schultze.* 

The  following  pages  contain  only  an  abstract  of  Professor 
Schultze's  observations,  -which  are  too  long  to  be  given  en- 
tire. The  subject  appears  to  be  one  of  considerable  interest, 
notwithstanding  that,  so  far  as  the  nature  of  the  marking  on 
the  Diatomacese  is  concerned,  opinions  may  not,  at  the  pre- 
sent day,  be  so  much  divided  in  this  country  as  the  author 
appears  to  think. 

On  the  addition  of  sulphuric  acid  to  a  mixture  of  pow- 
dered fluor  spar  and  sand,  an  immediate  evolution  of  fluoride 
of  silicium  takes  place,  as  is  evidenced  by  the  wliite  fumes. 
This  whiteness,  as  is  well  known,  is  produced  by  the  presence 
of  minute  particles  of  silex  arising  from  tlie  decomposition  of 
the  fluoride  on  its  coming  in  contact  with  the  aqueous  vapour 
contained  in  the  atmosphere.  If  a  solid  body  be  exposed  to 
these  vapours,  a  portion  of  the  silex  will  be  deposited  upon  it 
in  the  form  of  a  fine,  white  powder,  the  quantity  of  which  is 
greater  in  proportion  to  the  amount  of  aqueous  vapour  pre- 
sent in  the  air.  If  the  experiment  is  performed  in  a  wide- 
mouthed  flask,  in  the  neck  of  which  a  short  tube  of  mois- 
tened filtering  paper  has  been  placed,  the  siliceous  deposit  is 
so  abundant  on  the  inner  surface  of  the  tube  that  its  calibre 
is  soon,  either  entirely  or  partially,  filled  with  a  snow-like 
mass.  But  even  without  the  moist  paper  tube,  a  gradual 
deposit  is  formed  at  the  mouth  of  the  flask,  which,  in  the 
course  of  a  day  or  two,  will  usually  be  found  occupied  by  a 
plug  of  finely  divided  silex. 

The  peculiar  microscopic  character  of  the  siliceous  deposit 

•  '  Verhandl.  d.  Naturhist.  Vereins  der  preussisch.  Bheinland  n.  West- 
pbal.,'  Jahr.  xx,  p.  1. 
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thus  produced  was  first  pointed  out  to  tbe  author  by  Pro- 
fessor HeintZj  of  HaUe,  some  years  ago.  The  silex  is  depo- 
sited in  the  form  of  thin-walled  vesicles,  of  various  diraen- 
sions  and  forms,  as  epherical,  pyriform,  or  subcylindricalj  and 
usually  filled  with  air,  bo  that  they  float  on  the  surface  of 
water.  If  some  of  the  deposit  be  crushed  between  two 
pieces  of  glass,  and  examined  with  a  power  of  about  300 
diameters,  a  marking  will  be  perceived  on  the  outer  or  convex 
surface  of  many  of  the  fra^cnts  of  these  vesicles  similar  to 
that  of  many  DiatomacesBj  such  as  Pleurosigma,  Coscino- 
^ciUj  &c.  Rounded  elevations,  more  or  less  hexagonal  at 
the  baae,  and  more  or  less  regidarly  arranged,  cover  the  aur- 
fiice  of  the  siliceous  peUiclcj  and  not  unfrequently  this  kind 
marking  is  so  regular  as  to  give  the  fragments  exactly  the 
ipearance  of  portions  of  diatomaceona  valves. 
This  remarkable  circumstance  struck  the  author  very 
strongly,  but  the  investigation  of  the  subject  was  not  pur- 
sued until  his  attention  was  again  awakened  to  it  by  the 
appearance  of  a  paper  by  H.  Rose,  *'0n  the  Different  Condi- 
tions of  Silicic  Acid,"  in  Poggcndorff's  '  Annalen'  for  1860, 
p.  147,  in  which  that  cliemist  pointed  out  more  fully  than 
had  previously  been  done  the  difference  between  amorphous 
and  crystallized  silei,  with  respect  to  their  physical  and 
chemical  properties. 

In  this  paper  especial  stress  was  laid  upon  the  difference 
in  the  specific  gravity  of  the  two  forma  as  a  diagnostic 
character  between  them,  although  the  existence  of  such  a 
difference  had  been,  to  some  extent,  previously  known. 

In  cryatalliuc  silex  the  sp.  gr.  is  pretty  constantly  2'6, 
whilst  in  the  amorphous  form  it  never  exceeds  2*3,  and  is 
usfually  much  under  that,  and  even  may  not  exceed  1'8, 

Under  the  circura stances,  therefore,  it  became  a  matter  of 
ctmsiderable  interest  to  determine  the  specific  gravity  of  the 
silex  deposited  in  tlic  way  above  mentioned.  The  results  of 
three  cxperimenta  made  by  the  author  at  different  times,  to 
determine  this  point,  gave  as  the  ap.  gr.  of  this  form  of  silex 
—2*437,  3-61,  2-58,  or  a  mean  of  2-54. 

The  appearances  presented  under  the  microscope  by  the 
ioeons  pellicles  were  such  as  to  suggest  that  they  were  due 
ibly  to  crj'stallizatiou.  The  minute  elevations  on  the  sur- 
face, when  viewed  on  the  side,  often  appear  sharply  acuminate,  so 
as  readily  to  convey  the  impression  that  they  are  formed  by 
minute  crystals  of  silex ;  and  this  impression  is  strengthened 
at  first  sight  by  tlieir  sharply  defined,  hexagonal  bases,  when 
viewed  vertically.    The  circnniBtance,  again,  that  these  eleva- 
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tiona  are  soractimes  rounded  at  the  summit  and  circular  at 
tlic  base,  rai;4:ljt  be  attributed  to  the  accidental  interference 
of  free  hydrofluo-silicic  acid,  &c.  But  experiments  to  elimi- 
nate the  action  of  this  agent  showed  that  it  had  nothing  to  do 
with  the  variety  of  appearance  in  the  elevations. 

The  subject  presented  no  less  interest  as  regards  the  ex- 
planation of  the  pectiliar  structure  of  the  diatomaceoua  valve- 
Most  of  the  manifold  species  of  these  organisms  arc  charac- 
terised by  the  presence  on  their  outer  surface  of  certain 
differencea  of  relief,  referable  either  to  elcTations  or  to  de- 
pressions disposed  in  rows.  The  opiniona  of  microscopists 
with  respect  to  the  nature  of  this  marking  are  divided.  Whilst 
in  the  larger  forms  and  those  distinguished  by  their  coarser 
dots  the  appearance  is  manifestly  due  to  the  esistencc  of 
thinner  spots  in  the  valve,  we  cannot  so  easily  explain  the 
cause  of  the  so-termed  atriation  or  punctation  in  Pleurosigma 
angulaium,  and  similar  delicately  marked  forms.  In  these 
it  often  seems  n3  if  the  appearance  were  due  to  pyramidal 
elevations,  with  hexagonal  bases,  and  standing  in  regular  rows, 
exactly  like  those  observed  iii  the  siliceous  vesicles  above 
mentioned. 

In  any  case,  it  seemed  likely,  since  the  marking  just 
noticed  is  observed  to  be  essentially  alike  in  many  different 
species  of  riiatoraSj  that  its  ultimate  cause  were  to  be  sought, 
less,  perhaps,  in  any  organic  formative  process,  than  in  the 
deposition  of  silex  under  the  same  laws  as  those  by  which  its 
deposition  in  the  other  case  is  regulated.  Were  this  ultimate 
cause  shown  to  he  crystallization,  the  question  would  be 
solved. 

But  in  other  cases,  that  the  secretion  of  amorphous  silex 
also  occurs  in  the  diatoms  is  undeniable.  The  specific  gravity 
of  the  diatoms  in  the  so-termed  infusorial  earth  of  Liine- 
biirger-Haidc  has  been  determined  by  Graf.  Shaafgotach  to 
he  2'3,  showing  clearly  that  in  this  case  the  si  lei  is  in  the 
amorphous  condition.  But  the  diatoms  in  this  deposit  do 
not  belong  to  those  characterised  by  the  surface  markingj 
which,  as  has  been  hinted,  miglit  be  referred  to  crystalli- 
zation. They  are  fresh-water  forms,  whilst  that  kind  of 
marking  is  more  especially  peculiar  to  the  marine  diatoms  in 
general.  It  may  be  supposed  that  the  sea^water  is  favor- 
able to  the  deposition  of  silex  in  the  crystalline  condition. 
The  author  was  induced,  in  consequence,  to  take  considerable 
pains  to  detemiine  the  sp.  gr.  of  the  marine  diatoms,  col- 
lected together  in  considerable  quantity,  but  in  vain,  owing 
to  the  circumstance  that  they  are  so  abundantly  mixed  up 
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with  other  siliceous  bodies  of  clearly  amorphoua  nature,  such 
as  sponge-spicules,  Polycystinaj  &c.,  as  to  render  their  sepa- 
ration impossible. 

But  how  is  it  that,  according  to  Ehrenberg  and  others,  the 
diatom- valvea  do  not  posses  double  rcfractionj  like  crystallized 
■ilex?  In  reply  to  this,  it  may  be  said  that  Hugo  von. 
Mohl  has  lately  asserted,*  in  opposition  to  previous  state- 
ments, that,  with  the  very  essential  improvement  in  the 
polarizing  apparatus  introduced  by  him,  P,  anguiatum,  with 
its  hexagonal  spots,  appears  so  distinctly  doubly  refractive,  that 
even  the  hexagons  on  the  surface  may  he  perceived  with  tbe 
Njcol's  prism,  and  consequently  upon  a  dark  field. 

It  may  be  added  that  the  artificial  siliceous  pellicles  are 
very  distinctly  doubly  refractive.  Thus,  on  this  account, 
there  is  nothing  opposed  to  the  explanation  of  the  structure 
of  certain  diatomaceous  valvea^  as  being  due  to  cryatalHzation 
of  the  Bilex.  And  this  supposition  is  materially  supported 
by  the  results  of  the  cxperimcnta  above  related^  with  respect 
to  the  specific  gravity  of  the  pellicles.  These  results  are, 
at  any  rate,  compatible  with  the  notion  of  a  mixture  of 
crystalliaed  and  amorphous  silei  in  those  bodies. 

But  further  investigation  rendered  the  correctness  of  this 
assumption  in  the  highest  degree  doubtful,  and  it  soon  be- 
came quite  certain  that  neither  in  the  artificial  siliceous 
pellicles  nor  in  the  diatom  valves  are  the  peculiar  forma  due 
to  a  crystalline  structure. 

In  the  fir^t  place,  it  clearly  appeared  that  tbe  pellicles 
is  question  are  not^  as  it  was  at  first  supposed,  pure  silcx. 
It  was  manifest  further  that^(l).  These  pellicles  contain  a 
constant  quantity  of  fluorin  or  of  fluoride  of  silicium.  AVhen 
the  latter  was  expelled  by  a  red  heat,  the  substance  was  found 
at  once  to  possess  the  low  sp.  gr.  of  amorphous  silex.  (3). 
The  phenomena  of  double  refraction  afforded  by  them  are 
not  the  same  as  those  exhibited  by  rocA  crystal;  that  is  to  say, 
not  like  those  presented  in  a  body  with  a  poaitive  SA'is  of 
double  refraction,  but  resembling  what  is  seen  in  substances 
with  neff alive  double  refraction.  (3).  The  appearaueea  de- 
eribed  by  H.  von  Mold,  and  confirmed  by  Valentin,  as  being 

ic  to  double  refraction,  exhibited  in  certain  diatoms,  are 

^ot  phenomena  due  to  double  refraction  at  all,  but  are  to  be 

referred  to  depolarization  by  refraction-     They  are  no  longer 

viaible  when  the  valves  are  immersed  in  Canada  balsam  or 

Other  medium  possessing  a  similar  refractive  power  to  silei. 

The  author  then  proceeds  to  detail  the  methods  by  which 

•  PoKiJcndlorff's  '  Aonaleo,*  1859,  Bd.  cviii,  pp.  179—185;  'Botaaisclic 
Zeilung,*  1358,  p.  10. 


the  chemical  compoBition  of  the  pellicles  was  determined  by 
Professor  Landoltj  for  ^hich  we  mast  refer  to  the  original, 
and  goes  on  to  discuBs  their  doubly  refractive  property  above 
referred  to.  The  existence  of  this  property  in  them  is  readily 
shown  by  means  of  the  common  polarizing  appatatuSj  although 
for  the  closer  study  of  the  phenomena  it  is  necessary  to  era- 
ploy  H.  von  Mohl's  iUuminaiing  lens  in  connection  with  the 
lower  Nicol's  prism. 

Owing  to  the  great  differences  presented  by  these  pellicles 
as  regards  thickness,  it  la  obrious  that  the  phenomena  of 
double  refraction  will  vary  very  much  in  distinctness.  In  the 
thinnest,  most  delicate,  and  immeasurably  fine  pellicles,  they 
can  scarcely  be  perceived  at  all ;  wliilst,  on  the  other  hand, 
it  increases  in  distinctness  in  proportion  to  the  thickness. 
The  vesicles  best  fitted  for  examination  in  this  regard  are 
those  of  a  nearly  spherical  form,  with  thick  walla,  on  whose 
surface  minute  elevations  are  seen  arranged  in  regular  rows, 
as  sljown  in  fig.  1  (PI.  VIII,  b).  A  hollow  sphere  of  this  kind 
appears  under  a  Nicol's  priam,  as  an  illuminated  ring  on  a 
blnc'k  ground ;  the  width  of  the  ring  differing  according  to 
the  thickness  of  the  wall.  The  ring  is  subdivided  into  four 
quadrants  by  a  black  cross.  It  exhibits  no  colours.  Aa  re- 
gards the  elevations  on  the  surface,  it  is  obvious  that  those 
situated  in  the  centre  of  the  sphere,  and  consequently  whose 
points  are  presented  to  the  observer,  exhibit  no  indication  of 
double  refraction,  whilst  those  at  the  periphery  of  the  sphere, 
nearer  the  lights  possess  the  power  of  double  refraction  the 
more  distinctly  the  more  nearly  the  direction  of  their  axis 
approachea  the  horizontal. 

The  author  then  proceeds  at  considerable  length  to  com- 
pare the  phenomena  of  double  refraction  exhibited  in  the 
artificial  sUiceous  vesicles  with  what  is  observed  in  other  sili- 
ceous bodies  or  minerals,  such  as  opal,  hyalite,  different  va- 
rieties  of  siliceous  sinter,  silicified  woods,  &c.  The  general 
result  at  which  he  arrives  is  that,  as  regards  structure  and 
optical  property,  there  are  two  kinds  of  amorphous  siliceous 
minerals — 1,  those  which  are  perfectly  homogeneous,  and 
which  exhibit  no  indication  whatever  of  double  refraction,  of 
which  the  precious  opal  is  a  good  example;  and,  2,  those 
whose  strncture  presents  a  fine,  concentric  lamination,  and 
wtiich  form  spherical  or  botryoidal  masses.  These  exhibit 
double  refraction,  which  property  is  connected  with  the  lami- 
nated structure,  and  is  always  negative.  To  this  class  belong 
hyalite,  siliceous  sinter,  and  other  allied  minerals. 

The  production  of  these  phenomena,  as  the  consequence  of 
the  unequal  tension  of  the  different  layers^  ie  then  very  clearly 
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explained  by  reference  to  experiracnta  with  unequally  lieated 
or  cooled  glass-globules,  starch,  &c.  The  subject  is  also  well 
illustrated  by  an  experiment  with  minute  homogeneoua  glasa- 
globules,  coated  with  successive  layers  of  collodion,  and  whichj 
when  immersed  in  Canada  baJsam,  exliibit  very  distinctly^ 
under  a  Nicolas  prismj  the  property  of  negative  double  re- 
fraction, 

Betuming  now  to  the  further  consideration  of  the  struc- 
tural and  scidptoral  conditions  exhibited  in  the  artificial 
siliceous  pellicles,  and  to  the  comparison  of  the  latter  with 
the  apparently  similar  markings  on  the  diatoraaceous  scaleSj 
Professor  Schultze  goes  on  to  remark  that  the  surface  of  the 
bodies  in  question,  when  their  formation  has  taken  place 
gradually  and  utiinterruptedly,  almost  always  presents  minute, 
more  or  less  sharply  acuminate  elevationsj  disposed  iu  regular 
or  irregular  order. 

The  smaller  they  arc  the  more  regular  usually  is  their 
arrangement,  instances  of  which  will  be  seen  in  figs.  7,  8,  9, 
which  represent  the  appearance  seen  in  these  pellicles  under 
a  maguifj'ing  power  of  330  diameters.  Viewed  in  front,  these 
preparations  closely  resemble  the  valve  of  Pleurosigma  angu- 
latum,  as  it  appears  under  a  power  of  800  diameters  with  one 
of  Amici's  or  11  artnack's  iramcrsiou-lenses.  The  moat  marked 
difference  is  in  flg.  9,  wliicli  represents  a  side  view,  at  the 
borders  of  which  the  elevations  are  distinctly  visible,  an  ap- 
pearance which  does  not  exist  in  the  diatom  in  question,  But 
a  still  finer  punctation,  visible  only  under  the  highest  powers^ 
may  be  observed  in  the  thinner^  artificial  pellicles,  so  that  a 
scries  of  test-objects  for  any  lenses  hitherto  constructed  might 
be  chosen  from  among  them. 

This  finer  kind  of  relief-sculpture,  however,  affords  but 
little  insight  into  its  nature.  The  only  impression  conveyed 
by  it  is  that  the  entire  pellicle,  orj  at  any  rate,  its  outer  sur- 
face, is  constituted  of  minute,  closely  contiguous  spherules, 
some  of  which  are  acuminate. 

Far  more  instructive  are  the  larger  hemispherical  or  conical 
plevationB,  which  may  frequently  be  seen,  disposed  with  great 
regularity,  as  in  figs.  3,  5  ;  sometimes  intermixed  with  smaller 
ones,  cither  regularly  or  irregularly  (fig.  10) .  These  elevations 
arc  either  regularly  or  irregularly  hexagonal  at  the  base,  or 
even  circular,  as  in  fig.  10,  If  the  specimens  be  immersed  in 
water,  with  the  summits  of  the  elevations  pointing  upwards, 
these  appear  as  bright  points  in  a  dark  field  when  the  micro- 
seope  19  focussed  accurately  upon  them,  the  appearances  pre- 
sented Tarying,  however,  it  is  almost  needless  to  say,  accord- 
to  the  focal  distance  at  which  the  object  is  viewed,  though 
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all  arc  ivcoritilsiljle  witli  the  existence  of  conical,  acuminati 
elevations,  such  as  are  represented  in  the  side  view  in  fig.  9, 
Another  set  of  appearances  may  be  illustrated  by  figs.  6  au 
6  a,  the  latter  being  tlie  profib  view.     These  are  found  whe: 
the  elevations,  instead  of  being  pointed  or  acuminate,  ai 
rounded  and  obtuse  at  the  summit.     The  elevations  in  tb 
case,  when  viewed  at  the  proper  focal  distance,  are  distin- 
guished by  their  presenting  one  or  more  concentric  rings. 
The  appearancea  presented  in  both  cases — that  is  to  say,  i 
the  pointed  or  acuminate  elevations,  and  in  the  rounded 
obtuse  oncs^ — are  all  explicable  upon  the  assumption  of  theii 
being  composed  of  superimposed  lamina;,  gradually  diminisb^j 
ing  in  size. 

It  is  to  be  observed  tliat,  however  constant  is  the  occurren 
of  these  elevations  on  the  outer  surface  of  the  vesicles,  th&' 
inner  surface,  more  especially  in  the  thicker-walled  ones,  is 
always  smootli  and  even. 

What  has  been  said  above  with  respect  to  the  structure  of 
the  siliceous  vcaicles  sufHces  to  afford  a  notion  as  to  the^ 
mode  in  which  their  gradual  furnintion  occurs ;  and  repeated^ 
obBervatioiis  leave  no  donbt  that  this  takes  place  in  the  fol- 
lowing way  ;- — The  first  deposition  of  sUex  is  in  the  form  of 
minute  spherules  or  lenticular  particles,  which  usually  aggre- 
gate themselves  into  pellicles,  constituting,  for  the  most  part, 
spherical  or  cylindrical  vesicles,  which,  however,  never j  or  at 
any  rate  very  rarely,  appear  to  be  eniireltf  doted.  The  size  of 
these  siliceous  particles  varies  extremely,  for  reasons  which 
are  not,  in  all  cases,  easily  determined,  but  which  have  maui> 
festly  some  relation  to  the  rapidity  with  which  the  evolution 
of  the  fluoride  of  silicluni  takes  place.  Fig.  4  represents  a 
transverse  section  of  a  portion  of  a  vesicle  composed  of  the 
larger  kind  of  lenticular  particles.  These  particles  at  first 
project  equally  on  both  surfaces ;  but  this  condition  is  soon 
altered,  owing  to  the  circumstance  that  the  continued  depo- 
sition of  silex  docs  not  go  on  uninterruptedly  over  the  whole 
outer  surface,  but  only  or  chiefly  on  the  elevations,  which, 
consequently,  assume  the  form  of  convex  lenses,  M'hich,  aa 
they  increase  in  size  and  interfere  with  each  otlier,  gradually 
acquire  hcjtagonal  outlines.  The  pellicle,  however,  increases 
in  thickness  internally  as  welt,  but  on  this  aspect  the  deposi- 
tion goes  on  uniformly  over  the  surface,  the  consequence  of 
which  is  that  the  hollows  are  gradually  filled  up  and  the 
elevations  obliterated  (fig.  3),  It  seems  probable  that  this 
internal  thickening  may  go  so  far  as  wholly  to  obliterate  the 
cavity;  and  thus  a  solid  spherule  of  silex  is  formed,  pre- 
senting, as  above  stated,  the  optical  properties  of  hyalite; 
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tliongh  some  of  these  solid  spherules  may  also  arise  from 
deposition  on  the  outer  surface  of  originally  very  minuto 
spherules. 

Fa&stng  over  the  extremely  various  and  often  very  deli- 
cate structures  detected  by  microscopic  examiuation  among 
these  siliceous  bodies — all  of  which,  rooreoverj  are  referable, 
in  one  way  or  another,  to  the  fundamental  type  above  de. 
Bcribcd — the  author  proceeds  to  discuas  the  question  of  the 
tlruclural  relation  teiween  these  artifidal  peiiides  and  the 
valves  of  iliatoms,  many  of  which  e?>^hibit  iu  their  markings 
fio  close  a  resemblance. 

The  similarity  between  the  finely  marked  diatom-valves 
which  exhibit  three  sets  of  lines — aSj  for  instancCj  in  Pleurc- 
tigtnn  augulalum,  &c. — with  some  of  the  similarly  finely 
marked  artificial  pellicles  (as  shown  in  figs.  7  aud  8)  is  so 
great,  that  at  first  sight  the  sculpturiug  would  seem  to  be 
identically  the  same.  In  the  one  case,  as  in  the  other,  a 
central  or  direct  iDumination  brings  into  view  minute  points, 
disposed  in  regular  rows,  whilst  oblique  illumination  pro- 
duces three  sets  of  lines,  cutting  each  other  at  an  angle  of  60°  or 
120^.  In  the  one  case,  also,  as  in  the  other,  with  central  illu- 
minatioQ  the  appearance  alters  according  to  the  focal  distance  at 
which  the  object  is  viewed  ;  sometimes  regular  hexagons  being 
brought  into  view,  whilst  at  another  merely  minute  serial 
dots  are  visible-  But  the  markiug,  he  states,  in  Pleuro- 
tiffma  anifulatum  and  allied  forms  comes  so  close  to  the 
boundary  of  the  recognisable,  that  a  clear  perception  of  the 
systems  of  lines  or  elevations  by  means  of  central  illumination, 
and  without  the  aid  of  artificial  illumiDation — as  by  a  con- 
denser, &c.— is  possible  but  with  few  microscopes.  So  far 
as  he  is  aware,  this  object  can  be  effected  only  ivith  the  most 
jKiwerful  combinations  constructed  by  Amici,  Nachct,  and 
Hartnack,  Nos.  9  and  10,  «  immersion,  or  more  recently  by 
the  latter's  No.  9  without  immersion.  In  fact,  under  such 
circnmatances,  an  investigation  with  respect  to  the  true  fun- 
damental cause  of  so  obscure  a  marking  may  be  termed  bold. 
Is  it  due  to  pyramidal  elevations  on  the  surface,  aa  on  the 
thicker  pellicles  (fig.  5),  or  to  depressions  or  conical  hollows; 
or  is  the  appe;irancc  due  to  some  totally  different  etructurc 
in  the  substfjucc  itself  of  the  valve,  and  having  notliing  to 
do  with  difiereuees  of  relief  on  the  surface? 

The  answer  to  these  questions  has  been  often  sought,  but 
it  has  by  no  means  been  unanimous.  The  only  thing  tliat  is 
quite  positive  is  that  the  marking  in  question  is  due  to  actual 
diffcrencea  of  rdief   on    the   outer    surface   of  tlic  valve. 
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Weiiham*  was  struck  with  the  happy  thought  of  preparing' 
galvano-plaatic  impreasions  of  diatoms,  which  were  ia  his 
hauds  perfectly  successful^  and  represented  impretsion 
of  the  systems  of  hues  or  dots.  For  this  purpose  he 
selected  only  two  Bpecics,  Plmrosigma  baliimm  and  P.  hippo- 
campuSf  both  of  which  are  ^among  the  very  finely  marked 
diatoms,  though  far  more  easy  resolvable  than  Pleurotigma 
anyulatum.  Tliey  difier  from  the  latter  also  in  the  circum* 
stance  that,  when  we  view  the  systems  of  lines  more  partico^ 
larly  as  brought  out  by  oblique  light,  in  the  former  t^ 
species  only  two  sets  will  be  perceivedj  crossing  each  other 
a  right  angle,  wliilst  in  P.  anyulatum  three  will  be  seen  inter- 
secting each  other  at  an  angle  of  60°.  An  explanatioi 
therefore,  of  what  is  seen  in  the  former  need  not  be  equall 
true  of  the  latter.  But  the  general  aspect  of  both  specie 
except  in  the  above  respect,  is  so  much  alike  that  no  oe 
could  object  to  the  application  of  Wenham'a  explanation  of 
what  is  seen  in  P.  balticum  to  the  appearance  presented  in 
P.  angulatum.  It  is  true  that  Schachtf  has  lately  given  «fl 
description  of  the  marking  which  might  raise  a  doubt  whether^ 
the  three  sets  of  lines  in  question  are  really  situated  on  the 
surface  of  the  object.  He  says — "  In  order  to  display  each 
set  of  lines^it  is  in  many  cases  necessary,  besides  the  turning  of 
the  stage,  to  alter  the  focus  somewhat^  from  the  circumstance 
that  each  of  the  three  sets  of  lines  belorigs  to  a  distinct  layer 
in  the  valve,  and  consequently  is  placed  a  little  above  or 
beneath  the  other."  And  this  he  says  notwithstanding  thatj 
as  he  himself  allows,  all  the  three  eets  may  be  brought  into 
view  at  once.  Further  on  it  is  said—"  The  horizontal  linea 
appear  to  be  the  deepest  seated,  and  are,  perhaps,  on  that 
account  the  most  faintly  marked.^*  The  apparently  moniliform 
structure  of  these  diatom-valvea,  consequently,  according 
to  Schaeht,  is  deceptive,  and  is  only  perceived  in  case  the  suc- 
cessive sets  of  lines,  when,  as  under  certain  circumstances, 
they  come  into  view  simultaneously,  are  viewed  altogether. 
Upon  what  conditions,  therefore,  he  considers  the  striation 
really  to  depend  remains  obscure,  although  in  a  subsequent 
passage  Schaeht,  in  explaining  the  matter,  employs  the  ex- 

•  'Quart.  Jottm.  Mic.  Sc.,'  m,  1865,  p.  2ii,  It  does  not  appear  that 
Mr.  Wenham'a  experitnenU  were  limitea  to  the  two  »peciej  named,  as  he 
gays  titat  lie  hrtd  "obtRined  di&tioct  iinprcjiions  of  tbe  piarkings  oC  KirnO 
of  the  more  difficult  DiatoroaceK,  sucli  as  A".  l>alli<^m,  P.  hippocamput,  &a  ' 
leaving,"  he  goes  on  to  say,  "  no  doubt  of  tUeLc  [iroraineat  nature."  Bu 
whetlicr  this  promincnoe  belongs  to  the  arcolm  or  intermediate  lines  do 
not  appear, — Eds. 

t  *btt  Mikroakop  uttd  seioe  AnweaduDg,'  1862,  p.  S9. 
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n  of  "raised  ridges,"  three  sets  of  which,  according  to 
:  equal  breadth  and  decussating  with  each  other  at  an 
angle  of  GO*j  exist  in  P.  angulatum.  From  this  it  would 
seem  that  he  had  given  up  tlie  notion  that  the  sets  of  Hues 
were  isituated  at  different  levels^,  as  "raised  ridges"  can 
liardly  be  imagined  to  exist  except  on  the  surface. 

"When  any  one  of  the  three  species  of  Pleurosigma  above 
named  is  examined  under  a  high  magnifying  power  and  with 
a  central  illumination^  rows  of  points  will  be  seen  on  its 
ftorfacCj  varying  in  brilliaucy  according  as  the  body  of  the 
instromeut  is  raised  or  lowered,  lu  P.  hippocampus  and 
bttUicum  these  points  are  placed  in  two  series  at  right  angles 
to  each  other,  whilst  in  P.  angulafumthej  form  three  serieSjde- 
cussatiag,as  above  said,  at  an  angle  of  60°.  They  may  be  viewed 
either  a$  bright  spots  upon  &  dark  ground  or  as  dark  ones 
apoQ  a  bright  ground,*  and  it  has  been  disputed  which  ap- 
pearance  indicates  the  "  proper  focal  distance.'" 

Wdcker'st  excellent,  though  strangely  neglected  observa- 
txoDB,  have  shown  the  futility  of  such  a  dispute.  By  them 
we  are  at  once  enabled,  in  the  most  precise  way,  to  answer 
the  next  iotereating  question,  viz.,  as  to  whether  the  points 
QQ  the  surface  are  the  expression  of  elevaiions  or  of  depress 
tions.  The  readers  of  the  '  Microscopical  Journal '  are 
aware  that,  with  respect  to  this  point,  much  contention  has 
been  carried  on  in  England,  and  that  the  opinions  of  micro- 
Bcopista  with  respect  to  it  have  been  directly  opposite.  Whilst 
Carpenter,  confessedly  one  of  the  greatest  English  authorities 
on  any  questions  of  microscopy,  and,  with  him,  many  other 
observers,  holds  these  points  to  be  depressions,  relying,  iu  sup- 
port of  this  view,  as  does  Harting,  particularly  upon  the  analogy 
with  the  more  coaraely  marked  diatoms,  in  which  the  marking 
on  the  surface  certainly  depends  upon  series  of  depressions,  the 
O|)posite  view  has,  nevertheless,  continued  to  gain  groundj 
and  to  be  advocated  by  no  less  skilful  observers.  Amongst 
the  more  eminent  of  these  is  Dr.  \VaUich,|^  who,  bj  the  use 
of  oblique  light — which  he  prefers  in  all  cases — believes  that 
be  has  ascertained  beyond  question,  that  the  markiug  on  P. 
aHftUatuiti,  balticum,  &c.,  is  produced  by  pyrumidal  sharp 
filets,  and    fi.Qely  acuminate    elevations    on    the    surface. 

•  adl,  'Quart.  J.  Mic.  Se.,'  IV,  PI.  SlII,  Bg.  3. 

+  Ihid..  VU,  n.  2*0,  and  VIII.  |i,  52. 

I  'Arm  N»t.  Hist.,'  Feb.,  1S60.  Vide  also  'Q.  J.  Mie.  So.,'  VI,  1S5S, 
p,  247,  where  it  will  be  seen  Uint  in  some  caea,  ns,  foi'  instsuce,  in  Tricera- 
tiimfavHf,  Dr.  WalUch  r^eogiiises  the  existence  of  distiiict  bexagonal  cells 
OD  ibo  •tu'face.  Thougb  he  h  inclined  (ib.  viil,  p.  142*  to  dciiT  timt  anj 
■atlogjf  eiiat«  between  the  marking  on  that  geniii  fcud  tnat  of  t'ievFOiigma, 
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Amongst  other  observers  who  are  inclined  to  adopt  this  view 
may  be  cited  Mr.  G.  Norman,  of  Hull,  thau  whom  few  pos- 
sess a  more  intimate  knowledge  of  diatoma.*  It  is  curious 
in  this  state  of  the  question,  that  the  method  of  observation 
proposed  by  Welcker,  though  not  for  this  special  purpose 
should  not  have  been  employed,  Welckcr  states,  as  a  meat 
of  distinguishing,  in  all  transparent  objects,  superficial  cleva 
tions  from  depressions,  that  elevations  appear  briglitest  wheB 
the  body  of  the  microscope  is  raised,  whilst  depreasioTis,  oi 
the  contrary,  are  brightest  when  it  is  depressed,  If  we  startj 
then,  with  the  body  of  the  microscope  at  a  medium  height 
or  lowering  it  gradually  upon  the  object  from  a  height  alt 
gethcr  out  of  focus,  in  this  case  elevations  on  the  surface 
^rst  appear  as  bright  points  on  a  dark  ground,  and  deprea 
sions  as  dark  points  on  a  bright  ground,  until,  as  we  couH 
tinue  to  lower  the  tube,  the  image  in  either  case  is  rever 
It  is  only  requisite  to  observe  that  the  object  should  be 
mounted  in  a  medium  having  a  lower  index  of  refraction, 
than  itself.  ^| 

The  reason  of  this  is,  as  stated  by  Welcker,  because  the™ 
elevations   act   as   convex,  and  the  depressions  as  concave 
lenses,  the  bright  points  representing  the  focus  of  each  re- 
spectively, and  consequently  corresponding  in  the  one  case  to 
the  summit  of  the  elevation  and  in  the  other  to  the  bottoiq^l 
of  the  rf^r^moji.  ^H 

In  proceeding  to  apply  this  rule  to  diatoms,  it  will  be  most 
convenient  to  select  dry  preparatioua,  in  which  the  first  con- 
dition, viz,,  that  objects  should  be  placed  in  a  less  refractive 
medium,  is  fulfilled,  and  in  which  also,  as  is  weU  known,  tho| 
superficial  markings  are  most  readily  made  out.     But  ever 
with  a  magnifying  power  of  1000  diameters  and  more,  and 
with  excellent  lenses,  capable  of  distinctly  bringing  out  th( 
markings  on  P.  antjulatum  with  direct  illumination,  wc  shalLl 
Boon  be  convinced  that  the  subject,  even  as  regards  the  more 
easy  images  of  P,  balticum,  altenuatum,  and  hippocampus,  still 
presents  unforeseen  and  almost  insuperable  difficulties. 

An  indispensable  precaution  to  be  taken  to  ensure  success 
in  this  inquiry  is  that  an  individual  point  in  the  markingj 
should  be  so  distinctly  fixed  upon  that  it  may  be  recognisedll 
under  various  alterations  of  the  focus.  But  the  pointa  audi 
series  of  points  of  the  diatoms  above  named  are  so  closelyJ 
approximated  that  this  object  demands  considerable  effort] 
and  skill.  The  author  thinks  he  has  been  successful  in  the! 
attempt  in  the  case  of  P.  balticHm,  and  has  satisfied  himself  J 


'  Quart.  Jcram.  Mic  S*,,'  July,  1863,  p.  812. 
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that  although,  upon  gradually  focussing  down  upon  the  aux- 
face,  cleur  points,  though  not  altogether  precisely  defiuccl, 
come  Jirst  into  view,  aud  then  dark  ones,  the  two  sets  of 
poidts  do  not  correspond  with  each  other,  but  that  the  dark 
points  make  theii*  appearance  beiieeen  the  bright  ones  which 
first  came  into  view.  When  the  clear  points  are  ill  defined, 
the  dark  ones,  on  the  other  hand,  are  very  distinctly  shown, 
qtiadran^liLr  in  P.  baliicum  and  hexagonal  in  P.  angulutum. 
These  dark  points,  again,  when  the  tube  is  still  further 
lowered,  in  their  turn  become  bright,  a  second  time  to  become 
dark  when  tlie  tube  is  still  further  depressed.  Lastly,  the 
lowering  of  the  tube  being  continued,  ive  again  have  a  sort 
of  confused  or  blended  image  of  briglit  points.  Thus,  for 
instance,  in  P,  angulutum,  in  which  the  sueceaaion  of  dark, 
Imright,  darky  is  veiy  manifest,  an  indistinct  appeai'ancc  of 
bright  poiuts  precedes  all. 

The  eiplanation  of  these  alternating  images  is  not  easy, 
according  to  Welcker's  idea,  though  everything  seems  to  the 
author  to  signify  that  it  takes  place  in  the  following  manner: 
— The  dark  points  brought  into  ricw  upon  the  accurate  focus- 
ing arrived  at  by  the  lowerinff  of  the  tube  manifestly  repre- 
sent depressions.  The  indistinct  brighl  points  by  which  they 
are  preceded  do  not  coincide  exactly  with  them  in  position,  but 
may  rather  be  said  to  be  contiguous  to  them,  and  to  represent, 
consequently,  the  borders  of  the  depressions.  The  dark  points 
which,  more  particularly  in  P,  angulatum,  are  seen  arranged 
with  beautiful  regularity  over  the  whole  surface  of  the  valve, 
present,  on  tlie  further  lowering  of  the  tube,  a  bright  appear- 
ance, whilst  at  the  same  time  their  borders  become  darker. 
At  this  point  the  bottom  of  the  depression  may  be  said  to 
have  been  reached.  So  far  all  is  clear.  The  borders  of  the 
pits  form  the  system  of  ridges,  which  by  oblique  ilhituination 
ap|M*ar  as  the  lines.  The  intermediate  pits,  either  quadran- 
gular or  hexagonal,  according  to  the  number  of  tlie  ridges,  are 
seen  as  dark  points  so  long  as  their  bottom  is  not  distinctly 
in  focus.  But  the  borders  also  of  the  depressions,  when  the 
tube  is  raised,  may  appear  like  illuminated  points,  because 
at  the  spots  where  two  or  three  ridges  decussate,  or  where 
one  of  them  is  abruptly  bent,  the  reflection  of  the  light  gives 
the  deceptive  appearance  of  a  projecting  eminence  or  point. 
This  latter  appearance,  however,  as  lias  been  stated,  is  of  an 
indistinct  kind.  It  follows,  therefore,  that  neither  spherical, 
conical,  nor  pyramidal  elevations  are  the  cause  of  the  punc- 
tated appearance  on  the  surface  of  the  above-named  species 
of  Pieurosigmaf  although  the  decussating  sets  of  ridges  may 
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at  the  points  of  intersection,  afford  an  appearance  resembling , 
that  of  tubercular  elevations. 

But  kow  is  tlie  circuniatance  to  be  explaiacd  that,  aponl 
the  still  further  lowering  of  the  tube,  the  appearance  of  thol 
bright  points  corresponding  to  the  bottoms  of  the  depressionsT 
is  again  succeeded  by  that  of  dark  ones?     With  re9|>ect  to] 
this,  the  author  is  only  able  to  surmise  that  on  the  inner  sur-l 
face  of  the  valve  there  is  a  sculpturing  similar  to  that  on  the 
tmier;  and,  consequently,  that  whenj  by  the  lowering  of  the 
tube,  the  borders  of  the  inner  depressions  are  brought  accu- 
rately into  focus,  the  depressions  themselves  appear  as  dark  l 
points.     And  in  the  same  way  may  be  explained  the  ultimate  j 
indistinctness  of  the  previously  bright,  punctiform  markings. 

In  cases  where  two  seta  of  Hues  intersect  each  other  at  a 
right  angle,  as  in  P.  balticum,  hippocampus,  and  attenuatum,^^ 
the  disposition  of  the  ridges  at  onoe  suffices  to  account  fop^| 
the  arrangement  of  the  quadrangular  interspaces.  Bnt  it  is^ 
not  so  easy  to  explain  the  disposition  of  the  hexagons  pro- 
duced by  the  three  sets  of  ridges  intersecting  each  other  at 
an  angle  of  60'^  which  exist  in  P.  angulaium  and  its  allies. 
It  is  most  natural  to  suppose  that  they  would  be  arranged 
like  the  cells  in  a  honeycomb,  that  is  to  say,  in  the  manner 
fthown  in  fig.  11.  An  arrangement  of  this  kind  is  figured 
amongst  otherB  by  Carpenter  and  Mr.  Ch,  Hall  *  Schacht, 
howeverj  gives  a  different  view  of  the  arrangement  of  the 
hexagons.  According  to  him,  they  are  not  in  accurst* 
mutual  contact,  like  the  cells  in  the  honeycomb,  but  so  dis- 
posed as  to  leave  between  them  minute  triangular  spaces. 
These  interspaces,  then,  might  either,  Hte  the  hexagons 
themselves,  represent  depressions,  or  might  be  elevations,  and 
in  this  case  conduce  to  the  formation  of  the  borders  of  the 
depressions.  The  author  has  never  been  able  to  see  these 
triuigular  interspaces,  and  cannot  coincide  in  Schacht's 
opinum  as  to  the  boundaries  between  the  hexagons  being 
formed  by  sets  of  continuous  elevated  ridges.  That  the 
hexagons  are  arranged  as  figured  by  Mr.  Hall,  that  is  to  say,] 
like  fig.  11,  is  fully  established  to  the  author's  satisfactioiij 
by  some  photographic  representations  procured  by  the  aid  oil 
Hartnack's  combination.  According  to  these  figure8,'the  line 
in  each  act  are  not  continuous  in  a  straight  direction,  but 
are  bent  at  short  intervals,  at  an  angle  of  120°.  These  bendl 
are,  however,  so  close  together  as  to  be  imperceptible  with  thel 
power  usually  employed  in  the  examination  of  P.  angniatum,\ 

•  '  Quart.  Jnurn.  Mfe,  Sc..'  Vol.  IV.  ISSfi,  PI.  XIII,  fig.  2.     Fide  tho  \ 
•  MiCTogmjiJiie  Dicliouarv,'  1866,  pi,  xlvij,  fl-.-?,  41  aud  4S,  tb«  forraer  of 
wMoh  i>  copied  from  n  pHotograpli  by  Mr,  'WoiIiBm. 
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that  iR,  u-itli  one  of  from  500  to  800  diameters.  It  is  especially 
by  oblique  light,  under  which  only  it  is  generally  the  case  tliat 
the  sets  of  ridges  appear  as  continuous  striie,  that  the  illusion 
becomes  perfect  that  we  are  beholding  seta  of  lines  running 
in  a  perfectly  direct  course  ;  whilst  obBervation  with  direct 
illumination^  provided  that  the  lenses  have  sufficient  defioing 
power,  discloses  the  true  state  of  things.  By  such  a  light, 
with  Hartnack's  immersion -lens  No.  10,  Fig.  11,  represent- 
ing a  portion  of  the  surface  of  the  valve  of  P.  angulatum, 
was  drawn. 

The  author  then  proceeds  briefly  to  diicuss  the  nature  of 
the  appearances  presented  in  the  more  coarsely  marked 
diatOEDs,  Buch  as  Coscinodiscvs,  Eupodiscua,  Btddulphia,  and 
Itthmia,  and  shows  that  these  appcarunces  may  be  explained 
in  the  same  way  as  those  of  Pieurosigma.  In  Isthmia,  more 
particularly,  he  aays,  it  may  be  readily  ehowii  that  the  quad* 
ra&gular  arcolse  are  not  elevations  on  the  surface,  but  rather 
holes  in  the  valve,  which  consequently  is  formed  of  a  kind  of 
lattice-workj  Hke  that  of  many  of  tlie  Polycystina.  Id  Costino- 
dicusaud  Eitpodiscus  the  existence  of  a  similar  network  is  not 
to  easily  made  out,  that  is  to  say,  it  is  diificult  to  determine 
whether  the  areolte  represent  actual  openings  in  the  valvo,  or,  as 
is  more  probable,  are  not  merely  very  thin  spots.  In  gpeeimenB 
of  these  diatoms  mounted  in  Canada  balsam  the  appearaiicesi 
explained  according  to  Welcker's  plan,  are  not  reconcilable 
with  the  view  of  the  areolae  being  depressions,  but  the  reverse. 
This  the  author  explains  by  stating  that  the  Welckeriau  phe- 
nomenon is  reversed  in  objects  immersed  in  a  medium  of 
greater  refractive  power  than  themselves.  In  specimens  im- 
mersed in  water,  or  dry^  the  true  appearances  are  at  once  dis- 
played. 

It  is  thus  shown  that  the  sculpturing,  &oth  in  the  coarsely 
and  in  the  Jinelif  marked  diatom-valves,  although  at  first 
sight  apparently  allied  to  what  is  seen  on  the  isurface  of 
the  siliceous  peUicles,  is  in  reality  due  to  wholly  different 
conditions.* 

*  It  miT  be  u  veil  here  to  recall  to  microseopicat  abaerrers  tliat,  on  tlte 

tiou  of  the  reading  of  Dr.  WallicL's  paper  on  iLc  diitom  tbItc  ('Q.J. 

&!.,'  Vlll,  p,  129),  llr.  Weuham,  whose  opmion  on  auj  mfttter  of  the 

u  of  the  greatest  ^eigUt,  atatcd  ttmt  with  ui  oEjJLCt-ghiss  of  liia  own 

^    tnctton,  irith  a  focal  oistanoe  of  ,y  b  inch  and  a  large  aperture,  Ixe  bad 

■Mertnitied  bejrond  doubt  that  io  P.  anmlatum  a^  some  otWra  (Ite  rnlves 
»re  ooTn|xjsed  whoUj  of  spberical  particles  of  silci,  posseasiug  liigd  refrao- 
IJTC  •jfoperties.  And  be  shoved  now  all  Ibe  various  optical  ftppeH^ua(^(?ll  in 
tlie  taJtes  of  the  Diatomacen  might  be  reconciled  witb  tlic  «uppoiiitinji  that 
tiieir  ttrueture  wm  uuiveraailf  the  tame.  It  would  be  interesting  to  know 
vUetler  Sir.  Wealiam  retains  this  opiaiion.^Eua, 
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The  paper  oondadci  irith  some  olieenratioiu  upon  tiie 
^enomena  aflbrded  by  diatom-valrea  under  polaxiied  light. 
H.  T.  Mohl  has  stated*  that  he  observed,  by  means  of  his 
improved  polarising  apparatus,  phenomena  of  donUe  refrao« 
tiflin  in  the  shells  of  certain  ^toms,  as,  for  instance,  in  P. 
OHgulaitim,  and  his  observations  have  since  been  confirmed 
by  Valentin.t  The  double  refraction,  according  to  v.  MoU, 
is  so  powerfol  that  under  a  Nicol's  raism  even  the  hexagonal 
points  on  the  surface  may  be  seen.  It  was  these  observations 
that  suggested  to  the  author  that  the  appewanoes  presented 
in  the  Pteiarotigma  valve  might  be  doe  to  siliceoos  oystala* 

As  this  idea,  as  has  been  shown,  is  not  maintainable,  to 
what  cause  is  the  phenomena  of  double  refraction  to  be 
assigned?  There  is  no  doubt  of  the  correctness^ of  H.  ▼. 
Mohl's  account  as  applied  to  dry  valves,  but  wheoi  ttiey  axe 
mounted  in  Canada  balsam  or  other  highly  refracting 
medium  the  appearance  is  at  once  destroyed.  Thera  can 
be  no  doubt,  therefore,  that  the  phenomenon  is  due,  not  to 
double  refraction,  but  to  what  the  author  terms  dqM^arixiOioit 
iff  r^firacHtm,  as  is  exhibited  in  one  of  Noberf  s  tests  when 
seen  through  ground  glsas  or  through  fine,  crossed  lines. 
The  very  faint  appearance  witnessed,  more  especially  in  the 
thicker  diatoms,  qdite  at  the  edge  of  the  vnive,  even  when 
iponnted  in  balsam,  the  author  explains  on  the  supposition 
that  their  structure  may  be  laminated,  and  consequently  that 
the  substance  at  difierent  depths  is  in  a  eondition  of  varying 
tension. 


On  Sagitta.    By  PaorEssoB  Keferstein. 

Professor  Keferstein,  of  Gottingen,  in  his  recently  pub- 
lished '  Investigations  on  the  Lower  Marine  Animals/ J  has 
a  short  communication  entitled  "  Some  Remarks  on  Sagitta," 
of  which  the  following  is  a  translation. 

Ovary. — In  specimens  of  a  Sagitta  about  9  mm.  in  length, 
which  was  taken  pretty  frequently  at  St.  Vaast,  and  which 
agrees  for  the  most  part  with  that  so  admirably  described  by 
R.  Wilms,  and  denominated  by  Joh.  Miiller  S.  setosa,  I  found 

•  •  Botanisdie  Zeitung/  1858,  p.  10.  Poggendorffs 'Aim..'  1859. 
Bd.  108,  pp.  179—185.  "*'«'» 

t  '  Die  Untcrsucliung  der  Fflanzen-odcr  der  Thienrcwebe  iu  polarisirtem 
LicLte/ 1861,  p.  803.  **  *^ 

t  Forming  Part  1  of  toI.  xii  of  Siebold  and  KoUiker's  •  Zeitschrift  fur 
wuacnMbafUiche  Zoologies'  1862. 
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the  ovary  in  ercry  respect  just  as  Wilms  liaa  already  described 
it.  Along  its  outer  side  is  the  thickened  ovarian  wall,  and 
within  this  is  excavated  the  oviductj  which  probably  possesses 
an  internal  orifice  in  front]  andj  poBteriorlyj  opens  exteraally 
in  the  well-kiiowii  papilla. 

E.Tohn  has  likewise  observed  this  canal  in  all  Bcxually 
mature  individuals;  lie  regards  it,  however,  not  as  an  ovi- 
duct, but  as  a  seminal  receptacle.  I  found  this  canal  almost 
always  filled  witli  the  long,  tbraad-shaped  zoospcrnis,  which 
projected  in  a  tuft  from  the  papilhiry  orifice  of  the  ovary, 
and  thus,  like  a  probe,  indicated  the  opening  of  the  lateral 
canal  in  this  papilla.  At  its  anterior  end  I  could,  indeed, 
directly  make  out  no  entrance  of  the  canal  into  the  ovary, 
and  am,  therefore,  unable  to  determine  whether  it  be  an  ovi- 
duct or  seminal  receptacle,  tbougli  the  former  seems  to  nie 
the  more  probable,  especially  because  I  almost  constantly 
found  within  the  ovary  several  very  large  eggs,  which  ap- 
peared to  be  undergoing  development.  One  must  infer  from 
this  an  internal  fecundation  of  the  ova;  but  the  observed 
condition  of  the  eggs  agreed  so  little  with  the  history  of  their 
development  given  by  Gegeubaur,  that  I  dare  not  venture 
aay  positive  opinion. 

Sttiyerotts  tufts. — As  Wilms  and  Krohn  have  already 
pointed  out,  little  bundles  of  fine,  stiff,  often  very  long  hairs, 
occur  on  the  surface  of  Sagitia,  when  uninjured.  Usually 
these  setse  are  pretty  regularly  disposed  behind  one  another 
in  a  dorsal  and  ventral  scries,  and  the  fins  arc  placed 
between  these  series  along  the  body,  so  that  at  first  Right  one 
is  reminded  of  the  sctigeroua  tufts  of  the  Annelitla.  But 
the  setfe  of  Sagitia,  as  Krohn  has  already  stated,  and  as  I 
have  particularly  observed  in  S,  se7-rato-dejitaia)  Kr.,  of  Mes- 
siua^  rests  on  the  epidermis,  composed  of  rounded  clear  cells, 
•037  mm.  in  length,  with  granular  contents,  which  is  raised 
up  into  an  eminence  beneath  each  setigerous  tuft.  The  seta; 
are  merely  outgrowths  of  the  membrane  of  one  of  these  epi- 
dermic cells. 

If  one  of  the  above  epidermic  eminences  be  examined  with 
a  high  maguiiying  power,  it  seems  to  be  traversed  from  its 
base  to  the  setigerous  cells  by  a  fibrous  tract,  which  can  be 
traced  backwards  to  the  so-called  ventral  saddle,  in  which 
these  fibrous  tracts  terminate  in  a  radiate  manner.  Krohn, 
as  is  well  known,  has  declared  this  (often  very  large)  ventral 

idle  to  be  a  nervous  ganglion;  in  regard  to  which  point  I 
lyself,  vrith  W.   Buseh,    cannot  doubt    tbst  this  excellent 
investigator  has  fallen  into  error,  for  the  ventral  saddle  lies 
outside  the  muscular  coat  of  the  animal,  and  «>l&n.d.%  vtv  wa 
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connection  with   the  brain  which  can  be  perceived  within" 
the  head.     But  what  significance  should  be  ascribed  to  this 
ventral  saddle,  I  am  not  able  to  &ay ;  and  one  looks  in  vain 
for  any  hint  with  reference  thereto  from  the  development  of_ 
Sagitta  as  observed  by  Gegenbaur.  fl 

Eyes.— The  two  eyes,  as  is  knownj  are  placed  in  the  in- 
tegument on  special  rounded  ganglia,  which^  by  means  of  & 
nervous  filament,  are  brought  into  connection  with  the 
cerebral  ganglion  lying  in  front  of  them.  The  eyes  consist 
of  «  quadrangular  mass  of  pigment^  which  probably  conceals 
a  rctma  within,  and,  externally,  supports  on  either  side  about 
foiir  or  five  small,  oval,  brilliant,  ciystalUne  cones  j  on  the 
lateral  aspect  of  the  pigment  spots,  however,  the  crystallinei 
cones  arc  wanting,  or,  at  least,  are  reduced  to  two  stuallerl 
ones  in  front  and  posteriorly.  I  have  not  observed  the 
contour  which  "Wilms  remarked  on  this  outer  side  of  the 
pigment  spot,  and  was  inclined  to  regard  as  a  cornea  or  lensj 
and  to  me,  with  Leydig,  it  appears  probable  that  the  8truc-< 
ture  of  the  eye  of  Sagitta  approiiniatea,  on  the  whole,  to 
that  of  the  Arihropoda — perhaps  of  the  Daphnida. 

A  few  figures  accompany  the  original  paper.     It  will 
remembered    that   our  volume  for    1856   contained   a   fu 
abstract  of  what  was  then  known  of  the  structure  of  Sagitta,^ 
together  with  references   to  the  works  of  other   %mters.* 
This  waa  followed,  in  1859,  by  a  translation  of  Gegenbaur'a 
'  Memoir'  on  the  development  of  the  same  organism.     More 
recently,  Oegeiibaur  (^Gruudziige  dcr  vergJcichenden  Ana- 
tomic,* 1859,  p.  138)  has  reiterated  his  former  views  concern- 
ing the  systematic  position  of  Sagitta,  by  founding  for  its 
reception  a  distinct  class,  Ocstelminthes,  between  the  Ne-^ 
matoidea  and  Annelida,  1 


•  To  tlae  list  there  given  add  Gerrais  ('  Ann.  (Franc,  ot  itrang,,'  1638, 
p.  187)  i  (Ecrated  (•  Tedens.  Med.,'  1849.  p.  S6}  j  J.  Muller  (■  Arctnv,'  1847, 
p.  168) ;  Gusso  (•Teob/,'  1836,  p.  176)  j  md  Leydig  ('Leliibueh  dcrHis- 
lobgie,'  1857,  p.  801). 


NOTES  AND  COERESPONDENCE. 


Cell  for  viewing  Eutotaostraca, — The  motioiiB  of  many  of 
the  Entomostraca  are  so  rapid  and  fitful  that  restraint 
must  be  adopted  to  obserre  them ;  but  this,  in.  the  case  of 
many  of  them,  prevents  a  good  view  from  being  obtained  of 
ihetr  wonderful  coverinpsj  and  also  of  their  peculiar  move- 
ments, Hanug  a  strong  wigb  to  see  them  entirely  at  liberty 
and  to  watch  the  peculiar  raode  of  opening  and  shutting  of 
the  carapace,  I  contrived  a  small  cell,  which  ao  completely 
answers  the  purpose  aa  I  hope  may  justify  my  bringing  it 
under  the  notice  of  those  interested  in  tliose  exquisite  little 
creatures.  The  cell  is  formed  out  of  a  piece  of  glass  tube, 
-^ths  of  an  inch  in  diameter  and  -ith  of  an  inch  deep,  and 
it  cemented  on  the  centre  of  an  ordinary  glass  slide  by 
marine  glue  applied  to  the  edges  of  the  piece  of  tubCj  so  that 
the  cell  is  quite  transparent,  and  holds  just  a  drop  of  water, 
bat  leaving  ample  room  for  the  active  little  creatures  to  move 
freely  about.  This  tiny  cell  is  quite  within  the  field  under 
a  two-inch  object-glass,  which  is  generally  sufficient  to 
observe  all  their  motions ;  but  should  the  inch  be  required,  ao 
much  of  the  cell  remains  within  the  field  that  the  slightest 
touch  of  the  stage  movements  suffices  to  keep  the  object 
constantly  in  view.  By  this  little  contrivance  I  have  been 
enabled  to  view  Daphnia  and  Cypridia  in  a  way  that  1  was 
never  able  to  do  before,  when  I  had  to  restrain  their  motions 
in  an  ordinary  live  bos.— Joseph  Davison,  Newcastle-upon- 
Tyne. 


Testable  AniOBboid  Bodies. — In  Hofmeister'a  work  on 
the  Higher  '  Cryptogamia'  (Ray  Society,  1862),  pp.  162-3, 
occurs  tbe  following  passage,  which  possesses  much  interest 
in  regard  to  the  amoeboid  conditions  of  vegetable  cells. 
Speaking  of  the  spore-mother-cells  of  Phatcum  cnspidatum, 
he  aavB,  **  Individual  points  of  the  primordial  utricle  some- 
times exhibit  slow  expansions  and  coatractiona  ^noiw  ^ 
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those  of  many  of  the  inferior  animals;  for  instance,  the 
smaller  Amoebae.  It  is  especially  in  such  cases  that  the 
delicate  mucilaginous  membrane  which  encloses  the  cell- 
contents  may  be  most  clearly  observed."  This  observation  is 
not  accompanied  by  any  reference  to  other  observers,  and, 
therefore,  being  independent,  is  of  more  value,  especially 
coming,  as  it  docs,  from  so  accurate  and  careful  a  writer. 
It  agrees  with  the  same  condition  which  I  have  before  pointed 
out  in  this  Journal,  as  occurring  in  the  mother-cells  of  the 
gemma  of  Volvox  globator. — J.  Braxton  Hicks. 

The  Microscope  in  a  Police  Conit— It  is  not  often  that  we 
have  to  report  the  proceedings  of  our  police  courts.  The 
following  case,  however,  conveys  so  obvious  a  lesson  that  we 
give  it  for  the  benefit  of  our  readers. 

Griffiths  v.  Stevens. — ^The  plaintiff,  a  pharmaceutical 
chemist,  sued  the  defendant,  an  auctioneer  in  King  Street, 
Covent  Garden,  for  the  sum  of  1 7«.,  under  the  following  cir- 
cumstances. The  plaintiff  had  attended  a  sale  in  King 
Street,  in  December  last,  and  bought  lot  418,  described  as 
"  a  two-inch  achromatic,  by  Smith  and  Beck."  It  was  after- 
wards found  that  the  glass  was  not  one  of  Smith  and  Beck's, 
but  only  a  single  lens,  and  comparatively  worthless. 

Mr.  A.  W.  CrrifHths  deposed  that  he  had  attended  the 
defendant's  sale  on  the  20th  of  December,  and  had  purchased 
the  olycot-glass  produced  for  the  sum  of  17s.  He  had  since 
ascertained  that  the  glass,  although  put  into  a  genuine  box  of 
Smith  and  Beck's,  was  spurious,  and  of  little  value.  Had 
applied  to  the  defendant,  who  referred  him  to  a  Mr.West,of  the 
Strand,  optician,  as  the  person  who  had  sent  the  object-glass 
for  sale ;  but  he  (plaintiff)  had  failed  to  obtain  any  redress, 
and  had  therefore  instituted  the  present  proceedings.  On  the 
day  when  the  summons  was  first  made  returnable,  Mr.  Beck, 
of  the  firm  of  Smith  and  Beck,  had  attended  to  give  evidence 
but  was  not  now  present. 

Mr.  J.  Bland,  pharniaeetitical  chemist,  stated  that  he  pos- 
sessed a  microscope  of  Smith  and  Beck's  make,  and  could 
say,  from  his  knowledge  of  their  style  of  work,  that  the  glass 
was  not  of  their  manufacture ;  it  was  only  a  single  lens, 
whereas  it  shoidd,  if  genuine,  have  been  a  combination  of 
four  or  six  lenses  arranged  in  the  same  tube.  The  witness 
was  about  to  mention  something  said  by  Mr.  Beck  in  his 
presence,  but  was  stopped  by  the  learned  judge,  who  said  he 
could  not  receive  matter  of  conversation  as  evidence. 

The  defendant  being  called  upon,  stated  that  no  application 
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ras  made  to  liim  on  tlic  subject  until  after  he  had  settled 
accounts  with  the  person  who  had  sent  in  the  glass  for  sale. 
It  had  beeu  given  out  in  the  room  at  the  time  of  the  sale  that 
the  gliias  was  not  Smith  and  Beck's,  but  he  chiefly  relied  on 
the  conditions  of  sale  printed  on  the  catalogue,  one  of  which 
was  to  the  effect  that  "  the  lota  were  to  be  taken  away  with 
all  faults  and  errors  of  every  description,"  and  which,  he  con- 
tended, relieved  him  from  all  liability. 

ilr.  Bland  being  recalled,  said,  in  answer  to  his  honour, 
that  be  had  been  present  at  the  sale,  and  had  himself,  when 
the  next  lot  (also  described  as  by  "  Smith  and  Beck  ")  was 
put  up,  called  out  "  the  box  is  Smith  and  Beck's,  but  the 
glass  is  not."  He  bad  heard  no  such  remark  by  any  person 
with  reference  to  lot  418. 

His  Honour  said  that  the  condition  of  sale  on  which  de- 
fendant relied,  although  it  might  have  protected  him  as  an 
accidental  bona  jide  error,  was  clearly  of  no  force  in  case  of 
fraud  ;  in  the  preeent  instance  here  was  an  article  explicitly 
described  in  tlie  catalogue  as  "an  achromatic  by  Smith  and 
Beck,"  and  put  up  in  one  of  their  genuine  boxes,  with  their 
name  and  address  engraved  upon  it,  so  as  to  tleceive  any 
ordinary  person.  He  thought  it  would  have  been  more  satis- 
factory if  some  one  from  Smith  and  Beck's  had  been  in 
attendance;  but  looking  at  the  fact  that  the  plain  tift^'s  witness 
had  given  evidence  that  he  was  acquainted  with  such  matters, 
and  that  the  article  was  not  what  it  was  described  to  be,  the 
plaintiff  was  entitled  to  recover.  He  would,  however,  if  the 
defendant  desired  it,  adjourn  the  hearing  of  the  case  at  his 
expense,  for  the  production  of  further  evidence. 

The  defendant  declined  to  accede  to  this  suggestion,  and 
judgment  was  given  for  plaintiff,  with  costs. 
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Jmumy  14dh,  1868. 

B.  J.  Faxbastb,  Esq.,  President,  in  the  Chair. 

Sir  James  Tyler,  T.  S.  Scott,  Esq.,  John  Povot,  Esq.,  Dr.  G. 
Ciaccio,  and  Mr.  Alfred  Sanders,  were  balloted  for,  and  duly 
elected  members  of  the  Sociely.  Verbal  communications  were 
made  by  the  Bev.  J.  B.  Beade,  "  On  a  Mode  of  Preparing  Desmids, 
and  on  the  Microscopic  Structure  of  a  Fr^:ment  of  African 
Sculpture ;"  and  by  H.  Deane,  Esq.,  "  On  the  Fibres  and  Smut  of 
Wheat." 

February  11th,  1863. 

AmrinsBSASY  Meetinq. 

E.  J.  Paeeants,  Esq.,  President,  in  the  Chair. 

Beports  from  the  Council,  on  the  progress  of  the  Society,  from 
the  Auditors  of  the  Treasurer's  accounts,  from  the  Library  and 
Instrument  Committee,  were  read. 

The  President  delivered  an  address,  showing  the  progress  of  the 
Society  during  the  past  year,  and  also  of  microscopical  science 
during  the  same  period. 

In  his  address  the  President  announced  that  Mr.  T.  Boss  had 
signified  his  intention  of  presenting  the  Society  with  one  of  his 
best  microscopes,  with  all  the  recent  improvements,  and  that 
Messrs.  PoweU  and  Sealand  and  Smith  and  Beck  had  also  sig- 
nified their  willingness  to  let  the  Society  have  their  object-glasses 
on  very  favorable  terms. 

The  thanks  of  the  meeting  were  returned  to  Mr.  Boss  and 
to  the  other  instrument  makers  mentioned  for  their  very  liberal 
offer. 

The  Society  then  proceeded  to  ballot  for  Officers  and  Council 


for  tbe  jeor  ensuing,  when  the  following  gentlemen  were  declared 
duly  elected : 

At  FreKdent^Charles  Brooke,  Esq, 
At  2V«www— C,  J.  H.  Alien,  Esq. 
Ai  8e<reiariet~~  {  g^^"^  \  B]enkm>,  Esq. 

lour  Members  of  Council : 

W.  H.  luce,  Esq. 
J.  B.  Mummery,  Eaq. 
Charles  TVlcr,  Esq. 
E<>bert  Wariugtoa,  Esq. 

In  the  place  of — 

A.  Brady,  Esq., 
Jabez  Hogg,  Eaq., 
E.  G.  Lobb,  Esq., 
Tua*eii  West,  Esq,, 

who  retire  in  tipcordanee  witli  the  regulations  of  the  Society. 

The  thanks  of  the  meetintr  were  returned  to  B,  J.  Parrants, 
Ettq.,  for  bis  servicee  &a  Preaideut  during  the  past  year, 

March  Ut,  1863. 
CHA.BiEi  Bbooke,  Esq.,  President,  in  the  Chair. 

B.O.  Northcott,  Esq.,  J,  D.  AUcroftj  Esq.,  G,  Torr,  Esq.,  and 
J.  l>e  Castro,  Esq.,  were  balloted  for,  and  duly  elected  members 
of  the  Society. 

The  following  popeiB  were  read  i— "  On  Bome  new  Spedea  of 
DJutumaceai,"  by  Dr.  QreviUe.  "  On  the  Formation  of  Carti- 
lago,"  by  Dr.  Beale. 

Tm  LiTSAAfiT  UTD  Philosobhjcaji  Sooixtt,  Mjlkohsitsb. 

MlCBOBCOFIOAJ^  SKCTIOS'. 

I5th  December,  1862. 

Mr.  J.  G.  liTKBE,  P.G.S.j  M.  Inst.  C,  E.,  in  the  Chair. 

Mr.  Alfred  Fryer  was  elected  a  member  of  the  section. 
Captain  Moodie,  of  the  E.M.S.S.  GiBa<^,  prcBented  two  flouad- 
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inga  takou  off  Nnvjv  Scotia.  Captain  Tbomaa  Millard,  of  the 
barqilo,  Mnt  of  May,  presented  specimens  of  anchor  mud  from 
Montego  Bny  and  the  harbourS  of  Kingston  and  Port  HoyaJ, 
Jamaica  ■  alao  a  sounding  from  the  banks  of  Newfoundland. 

The  Chairman  stated  that  he  was  led  to  pnraue  Dr.  Bobert'a 
fluggestions  on  the  ubo  of  magenta  dye  in  eiamining  tissues. 
From  experiments  made  since  tho  last  meeting  of  the  section,  he 
finds  that  the  dye  has  no  power  to  colour  living  tiaaue,  whether 
nnimal  or  vegetable,  but  that  as  soon  as  life  is  extinct  tlic  actioQ 
of  the  dye  commences.  He  is  continuiug  the  experiments,  which 
are  of  a  most  interesting  character,  and  he  hopes  to  lay  the  result 
before  the  neit  meeting  of  the  section. 

Mr,  Leigh  considered  it  probable  that  so  long  ab  vital  action 
continued,  ordinary  endoamoeig  could  not  take  place. 

Mr.  Mosley  said  that  Mr.  Hepworth  had  frequently  tried 
magenta  for  injections,  and  the  results  were  not  satiafactoiy, 
aa  the  colouring  matter  diiiuses  itself  through  the  whole  of  the 
tieeues,  giving  an  appearance  of  dyed  flesh  rather  than  that  of 
injected  preparations.  This  appenra  to  confirm  the  preceding 
observations,  and  to  account  for  the  accumulation  of  colour  where 
tb«  integument  is  thickest,  br  means  of  which  Dr.  Koberta  dis- 
covered the  spot  on  the  red  blood-discs,  as  announced  at  the 
previous  meeting. 

Mr,  Leigh  drew  the  attention  of  the  section  to  the  adulteration 
of  size  «8  a  cause  of  mildew  in  cotton  goods. 

Mr.  Watson  named  the  inveBtigations  made  by  Mr,  Thompson 
about  twenty-five  yeara  ago,  as  to  the  cause  of  mildew  in  madder 
purple-printed  cottons  shipped  to  hot  eliniates.  It  was  attri- 
Duted  to  the  stai-ch  employed  in  finishing  the  goods,  which,  acted 
upon  by  inoiature,  heat,  and  pressure,  had  giv^n  rise  to  an  organic 
acid  which  discharged  the  colour. 

Mr,  Hurst  described  hsa  experience  of  mildew  on  printed 
cottons  and  upon  dyed  fustians  at  Gibraltar  aud  Calcutta.  Iq 
moat  cases  it  appeared  in  spots  and  round  patches,  which 
affected  the  colours.  On  the  fustians,  he  had  no  doubt,  it  was 
caused  by  the  growth  of  a  fuoguB,  as  the  surface  of  the  spots  was 
sensibly  raised. 

Mr.  Moaley  considered  there  might  be  several  kinds  of  mildew ; 
that  upon  the  fustians  might  be  attributed  to  the  bone  siee  with 
which  those  goods  were  generally  finished,  and  known  by  the 
characteristic  smell.  Mr.  Moaley  also  exhibited  a  pattern  of 
gray  calico,  which  had  become  discoloured  and  quite  rotten  in 
irregular  patches,  from  mildew ;  it  had  lain  for  some  time  in  a 
damp  place,  under  pressure;  there  was  this  peculiarity  about  it, 
that  the  coloured  patches  whilst  damp  were  quite  tender,  but  on 
exposure  to  the  air  and  drying  the  cloth  had  recovered  its 
strength. 

Mr,  Heys  remarked  that  twenty  years  ago  he  waa  enraged 
in  the  manufacture  of  fine  muslins;  it  was  usual  to  soak  the 
weft  in  eosp  suda,  toiacilitate  the  weavmg;  and  it  was  found  the 
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doth  was  moet  liable  to  mildew  during  hot,  close,  summer  weather, 
and  the  greater  the  quantity  of  goods  heaped  together  the  more 
rapidly  would  mildew  eet  in.  The  flour  from  which  the  size  waa 
made  was  alwaye  the  hest  that  could  be  purchased, 

Sir.  Hejs  exhibited  mouuted  specimeus  of  the  fibres  of  the 
Zottera  tnarimi,  and  stated  that,  as  the  fibre  is  considerably 
finer  than  the  fiaeat  Sea  Isktid  cotton,  it  might  probably  be  of  uae 
in  the  manufacture  of  fine  muslins  for  ladies'  dresBes,  if  it  were 

Eosaible  to  obtain  a,  supply,  and  separate  the  fibre  from  the  plant 
y  machinery.  Sir.  Heys  also  exhibited  mounted  epecimeos  of 
Queensland  cotton,  lately  sold  at  5s.  per  pound  ;  the  fibre  ia  very 
regular  in  aiie,  and  much  more  cylindrical  than  other  cottons ; 
aho  several  Bpecimcns  from  ripe  and  unripe  pods,  and  Mr.  Heys 
expreflsed  the  opiniou  that  great  advantage  would  arise  from 
ft  regular  and  careful  eiamination  of  cotton-fibre  taken  fresh  from 
the  plant  through  every  stage  of  growth. 


19M  January,  1863. 

Mr.  Joseph  Sidieiiotham,  Tice-Presideat  of  the  section,  in  the 

Chair. 

Captain  Isaac  Tessyman,  of  the  eliip  Ann  Mary,  presented 
four  soundings  taken  off  the  coasts  of  Patagonia,  Singapore,  Malay 
Peninsula,  and  at  Algoa  Bay,  during  his  late  voyage  to  San  Fran- 
ebco,  Singapore,  &c. 

Captain  J.  B.  Husband,  of  the  ship  Mutlah,  presented  three 
soundings  taken  off  Oriasa,  and  the  Black  Pagoda  on  the  coast  of 
Beogal. 

Mr.  Latham  presented  mounted  slides  of  the  skin  of  the 
2Uitr<rna  guttata,  cocoon  of  silk  worm,  and  cuticle  of  Gladiolus. 

Mr.  John  Slagg,  iutj,,  presented  mounted  specimens  of  floata 
and  ovaries  of  laniMna ;  sheUs  of  ditto ;  berry  of  Fucita  natam 
covered  with  Membranipora  ;  and  Criscia  acicuiata^  a  Pteropod. 

Mr.  John  Ilepworth  referred  to  the  mildew  mentioned  in  the 
proceedings  of  the  previous  meeting,  which  had  been  observed  at 
Gibraltar  on  fustians  slifFened  with  bone  size,  and  stated  that  he 
had  noticed  a  peculiar  fungoid  growth  upon  mounted  sections  of 
bone,  and  that  it  would  be  desirable,  if  possible,  to  compare  them. 

Mr.  John  Leigh,  JI.R.C.S.,  read  a  paper  "  On  the  TJee  of 
DtalvRis  in  Microscopical  Invtatigations." 

After  describing  the  researches  of  Professor  Graham,  the  pre- 
sent Master  of  the  Mint,  and  explaining  the  nature  of  the  divi- 
sion into  two  clasBcs  of  all  natural  bodies,  namely,  into  cryetalloida 
and  colloids,  their  affinities  and  means  of  separation,  the  author 
proceeded  to  describe  some  curious  bodies  found  in  cleaning 
out  &  steam-boiler,  which  have  almost  esactly  the  external  form 
and  internal  strnctufe  r>f  Ihc  eoiicrettcns  formed  by  Mr.  Kainey, 
and  figured  in  Dr.  Carpenter's  work  on  the  microaci^e,  tbtitd. 


in 
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otlTtiun,  p.  769.     They  are  composed  cliiefly  of  carbonate  of  lime  i 

and  orgfiiiie  mntter,  tiggruf^ated  in  tlie  prusence  of  the  aluminoujg 
cutloidiU  mud  iii  the  boilei*,  and  arc,  on  a  large  scale,  a  nmgulaF 
iUustfatton  of  Mr,  E-ainey's  experiHieats.  The  author  then  en- 
larged upon  the  adrantBges  of  thia  method  of  iavestigation  to  tlie 
inicroflfopiat  and  chemist,  who  may  go  hand  in  hand  in  the 
oxaminaliun  of  the  crystalloidal  constituents  of  organic  bodiea. 
"  The  microscopiat  (aayji  the  author)  will  often  be  able  to  direct  hia 
fcUow-worker  into  new  channels  of  research.  A  careful  study  of 
minute  cryBtsIs,  with  accurate  meaauremeute  of  their  anglea  and 
oiiBervfttions  on  the  effects  of  polarired  ligbt,  may,  to  apeak 
metlicftUy,  lead  to  an  accurate  diagnosis  of  them,  as  is  afforded  to 
tlio  tests  of  the  chemists,  to  whose  larger  operatiouB  they  may  be 
referred  for  further  analysis.  DiaiysiB  ajforda  us  the  meana 
of  Bepamting  the  ialine  conBtituents  of  the  juices  of  plants  from 
tbi>  iftilta  (ixed  in  their  tissues,  and  similarly  in  regard  to  anitual 
bodiof*.  By  one  or  more  dinlytic  operations  on  a  limited  scale 
the  crystffllloidfl  of  any  vegetable  juice  may  be  obtained  in  soln* 
tion  of  great  limpidity,  and  by  careful  evaporation  over  a  water 
btttlt  they  wili  cirntallize  out  in  a  state  fit  for  eiaminatioo," 
Mr.  Leigh  concluded  his  paper  by  the  quotation  of  some  apposite 
remarks  by  the  late  Professor  Johnstone,  of  Durham,  aad  exhi- 
bited the  small  trays  be  uses  in  bi«  experiments,  consisting  of  & 
double  rim  of  gutta  percfaa  securlog  a  disc  of  parchment  paper  la 
the  form  of  a  sieve ;  also  specimens  of  the  mulberry-shaped 
nodules  found  m  a  steam-boiler,  as  before  named. 

The  Chairman  said  that  for  minute  experiments  be  had  u&ed  the 
parchment  paper  in  the  form  of  a  filter, 

Mr,  Dancer  stated  that  porous  earthenware  could  be  advantage* 
oualy  used  aa  a  dialyscr. 

Professor  WilUamson  indicated  a  number  of  aubjecta  upon 
which  dialvsia  would  probably  throw  light,  both  in  vegetable 
and  anim^  physiology.  He  especially  dwelt  upon  the  pbeno- 
tneiui  of  calcification  and  silici6cation,  illustratiDg  hijj  remarks  by 
reference  to  what  occurs  In  the  formation  of  calcareous  and  silicioua 
growths  in  the  eoUoid  sarcode  of  aponges  and  poly  pifera,  in  the  de- 
velopment of  the  dental  plates  of  the  teeth  of  Echinus,  in  the  cal- 
ciAcation  of  the  dermsof  the  cruatacea,  the  shells  of  moUuaca,  tbo 
flUttles  of  ftghes,  and  in  tbe  chondriform  and  membrnniform  bones 
and  teeth  of  the  vertebi^te  animals.  The  professor  suggested  that  a 
natural  process  of  difllysis  probably  underlay  all  these  formations. 
Ho  specially  caUed  attention  to  the  close  resemblance  eubsjatiag 
between  the  primary  spbericoi  and  concentric  grauules  seen 
in  the  derma  of  the  cruatacea,  in  the  scales  of  cycloid  and  ctenoid 
flsbes,  in  the  outermost  layers  of  many  teetb,  and  tbe  artificial 
concretions  produced  by  Mr.  Rainey,  to  which  Mr.  Leigh  alluded 
in  bis  paper.  ProfcsFor  Williamson  further  Buggested  for  in- 
quiry,  how  far  the  etructurelees  biwemeut  membrane  seen  under- 
lying the  c:alean?oiii  layer  of  many  cakiSed  structures  (e  <f.^  the 
^tj]p-menibrane  of  the  tooth),  played  some  part  equivalent  to  tbe 
parchment  dialyeer  of  the  MaBter  of  tbe  Mint, 
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Mr.  Mosley  read  exttucts  from  s  report  to  the  Cotton  Supply 
Aoeocintion,  of  a  microscopical  examinatioii  of  a  s:imple  of  cotton 
Bupposed  to  have  some  peculiarities.  On  comparisou  with  good 
Aiuencou  cotton,  it  was  fouod  to  contain  a  greater  proportion 
of  round  and  partially  flattened  filaments,  all  more  or  less  twisted, 
but  fill!  and  well  develoTwd;  the  polarized  colours  were  more 
bright  and  Tivid,  all  indicative,  he  considered,  of  strong  and 
vigorous  growth  in  a  congenial  soil,  and  careful  gathering  when 
the  pod  was  at  its  highest  stage  of  development.  The  tLbm 
Tftried  in  sice,  from  tlattcncd  ribbonn  of  -^^^  of  an  inch  bro&d  to 
cylindrical  fibres  of  fsSss  of  in  inch  iu  diameter,  the  variation 
being  due  mainly  to  the  amount  of  compresiiion  of  the  cylinder 
father'  than  to  actual  difference  in  bulk.  The  staple  measured 
from  1  inch  to  1{  inch  in  length.  The  contmst  with  some  inferior 
cottons  was  strongly  marked,  as  regards  their  twisted,  flat,  tape- 
like  appearance,  and  faint  polariscopic  colouring,  which  he  nttrio 
buted  either  to  weakly  growth  or  to  having  heen  picked  from 
oTer-ripe  pode,  when  the  fabre  had  become  dry  and  aapleas.  Too 
little  is,  howcTCr,  known  to  form  an  exact  opinion ;  diasection  of 
bud«  and  pod«  in  all  etagee  of  growth  would  be  oeceaaary  for 
a  full  and  exhaoetiTe  inreBtigation  of  the  subject. 

In  reply  to  a  question  from  Dr.  B^bertaon,  Professor  William- 
son stated  that.  Like  all  Tegetable  hairs,  the  cotton^fibre  in  its 
early  stage  is  unquestionably  cylindrical. 

Mr.  Sidebotham  exhibited  a  convenient  and  effective  form  of 
binocolar  microscope,  by  Mr.  Dancer,  suitable  for  naturaliBtt  and 
others. 

Mr.  Brothers  exhibited  a  mounted  slide* of  Foraminifera,  and  a 
drawing  of  (hleoehceir  ncutata,  a  minute  fresh-water  alga. 

Mr.  Whalley  exhibited  Triehoda  lynceu4,  marine  infusoria  j 
also  an  objective,  -^g  of  an  inch  focue,  by  Meaiirs.  Powell  and 
Lealand. 

Wth  Felruaty,  1863. 

Mr.  JoBiPH.  StDEBOTUAM,  Vice-PrcBideut  of  the  Section, 

in  the  Chair. 

Captain  Fletcher,  of  the  ship  Ti^ri*,  presented  a  portion  of 
harbour  mud  from  Singapore,  and  five  soundings  from  the  coaatB 
of  Java  and  Sumatra. 

Mr.  K.  D.  Darbishire  presented  specimenB  of  mud  and  fossil 
shells  (received  through  Dr.  P.  P.  Carpenter),  from  the  post- 
pliocene  or  latest  tertiary  deposits  at  Logau'B  Farm,  Mile  End 
Quarries,  near  Montreal,  Catmda,  deaeribed  by  Sir  C,  Lyell't 
*  First  TravelB  in  North  America,'  vol.  ii,  p.  135,  and  in  papers 
by  Dr.  J.  W.  Dawson,  in  the  '  Canadian  Naturalist,'  1868  and 
1669.  Mr.  Darbishire,  in  a  note  to  the  Secretary,  stated  that 
006  of  the  peculiarities  of  the  deposit  is  that  it  seems  to  have 
beeo  formed  in  a  quiet  hoUowj;  spicuJa  of  •gionges  are  found  in 
poaiticm,  as  if  the  sponge  had  grown,  and  been  quietly  buried 
un  tlie  ftpot.    Amongat  other  foBtils  are  m&ny  k\uda  ot  "EotKtm.* 
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nifcra  and  a  siliceoua,  closc-textiired  fipouge,  referred  to  Ttfthca, 
of  tbe  species  Logaai,  which  is  now  louud  in  water  fi-om  the 
tidL«  liue  to  200  fatlioma  deep.  Mr.  J.  II.  Nevill  undertook  tu 
examine  and  report  upon  tbe  BpeciinenB. 

Mr,  H.  A.  liuTBt  presented  a  copy  of  Part  iv,  vol,  xii,  of  the 
'  Journal  of  the  Agricultural  and  Horticultural  Society  of  ludia,' 
published  at  Calcutta,  containing  the  prize  essay  "  On  Cotton 
CultivfttioQ  m  India  from  Foreign  Seed,"  by  Dr.  .1,  Shortt,  P.L.S., 
Zillah  Surgeon,  Ciiingleputt,  for  which  the  prize  of  IDOO  rupees 
and  the  gold  medal  of  the  Manchester  Cotton  Supply  Asaociation 
were  awtirded. 

Mr.  Hurst  read  a  [lorograph  from  page  490,  relating  to  the 
early  atage  of  tbe  cotton-pod,  which,  bearing  on  pointa  lately  in 
dispute,  18  given  entire ; 

"  On  examining  a  cotton-pod  eoon  after  the  ovary  has  been 
impregnated  (which  is  known  by  the  change  in  colour  mid  the 
fauing  of  the  petals  or  Bower  leaves,  or  corolla),  it  ia  found  to 
contain  a  number  of  aeeda,  according  to  its  particular  variety. 
If  a  single  seed  be  aeparated  and  examined  by  the  naked  eye, 
nothiag  is  visible;  but  when  Been  through  the  microscope, 
it  is  found  covered  with  a  villous  coat,  formed  apparently  of 
elongated  cells,  joined  end  to  end.  Tbese  are  filled  with  sap. 
Tho  young  seed  itself  is  somewhat  pear-shaped,  and  resembles  m  ■ 
miuintiire  some  of  the  Oliina  candied  fruits,  with  the  frosted 
crystak  of  sugar  covering  it.  On  letting  out  the  contents  of  a 
single  cell,  it  ia  found  to  consist  of  granular  cells,  containing  a 
centro-lnteral  nucleus.  On  examining  a  pod  between  three  and 
four  weeks  old,  the  seed  still  retains  somewhat  of  its  pyriform 
shape,  and  appears  quite  shaggy  ;  the  fibres,  tapering  to  a  point 
at  their  free  ends,  resemble  hollow  cylindrical  tubes,  filled  with 
fluid  and  vary  in  length  ;  and  on  submitting  a  single  fibre  com- 
pressed between  pieces  of  glass  to  the  microscope,  the  flattened 
euriaces  become  distinctly  visible,  j^gaiu,  on  substitutijtig  a 
mature  fibre  before  it  gets  dried,  the  filament  ia  found  to  consist 
of  tubular  hairs,  which  are  now  quite  cylindriciil.  After  the 
dehiscence  of  the  mature  capsule,  by  tho  contraction  and  separa- 
tion  of  its  valves,  the  wofil  becomes  dry  from  esposure.  A  fila- 
ment now  placed  under  tho  mieroacope  is  found  to  resemble  a 
flattened  piece  of  tape  twisted  upon  itself,  and  apparently  formed 
of  an  estrt^mely  thin  and  trnusparent  membrane,  interspersed  with 
dark,  granular  matter,  which,  after  a  certain  time,  disappears  in 
some  of  the  varieties." 

Mr.  J.  Or.  Lvnde,  F.G.S.,  M.  Inst,  C.E.,  read  a  paper  "  On 
the  Action  of  Magenta  upon  A^^getable  Tissue,"  in  which  he 
described  a  series  of  experiments  upon  cuttings  of  YaUisneria, 
immersed  in  a  Bolution  of  that  dye  in  glasa  cells  under  the 
microscope,  with  its  effects  upon  the  circulation  and  the  cell  con- 
tents of  the  plant.  He  found  that  so  long  as  vital  action  con- 
tinued, the  cell-walie  and  moving  chlorophyll  retained  their  green 
colour  j  but  the  iojured  cells  were  immediately  deeply  reddened. 
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aud  their  contents  gradually  acquired  tlie  same  colour,  the 
intenBity  of  which  waa  in  proportion  to  the  thickiieas  or  deusity 
of  the  tissue.  Between  the  ceU-walU  it  would  appear  that  there 
exisU  an  intercellular  membrane,  devoid  of  vital  acttuii,  which 
becomee  rapidly  coloured  whilst  the  circulation  coutinuea  active. 
On  the  inner  «urface  of  the  cell-wall,  whilst  rotation  is  going  on, 
the"  author  observed  a  lumiuoua  atratura,  suggesting  the  action 
of  cilia;  but  in  every  obscTvation,  aa  the  dye  permeated  tho 
iissae  and  the  circulation  ceased,  the  inner  cell-wuU  hccattie 
eoTered  with  irregular  markings,  either  eornigated  or  having 
raised  eserescences,  scarcely  ahke  in  any  two  cells ;  in  no  case 
■were  the  markings  visible  until  the  rotation  had  ceased,  and  they 
had  the  appearance  which  would  be  produced  by  cilia*  falling 
against  the  cell-wall  in  all  po&itiona  upon  the  euspenv^ion  of  vital 
actioo. 

The  cldorophyll-veaicles  appear  in  three  forms — in  ■  gelatinous 
or  mass,  rotating  altogether  in  the  eella  ;  as  independent  vesi- 
les,  apparently  homogeneous  in  their  Btruuture,  rendered  opaque 
by  colouring  matter ;  and  lastly,  as  independent  veaicleo,  some- 
wli4t  Iiicreag<?d  in  aize,  of  a  pide  groen  colour,  and  almost  trsine- 
parent,  containing  nuclei^  one,  two,  or  three  in  number,  which, 
in  reality,  apjwar  to  be  smaller  veaiclea  within  the  parent, 
Biijiilar  to  Voloox  gl&balor,  without  rotatory  motion.  The  chloro- 
phyll-vesicles appear  to  resist  the  action  of  the  magenta  for  Bomo 
time  a(ler  the  rotation  htia  cejised,  indicating  a  vitality  to  & 
certain  extent  at  least  independent  of  that  in  the  cell.  In  some 
of  the  eiperiments  a  few  of  tlie  cells  assumed  a  purplish  colour, 
whilst  in  the  adjoining  cells  the  circulation  was  active,  and  the 
chlorophyll  green  ;  in  tho^e  purple  cells  the  chlorophyll  appeared 
to  be  decomposed,  and  the  cell  nearly  full  of  very  minute  dots, 
awanuing  like  the  granuh'.s  in  Closterium  lunula;  upon  this 
point  the  author  oilered  no  opinion.  The  oliacrvatiima  were 
made  with  Jth  and  ^th  ohjectives,  and  the  pajier  contained 
ininutiie  of  several  ei]jerimGDtp,  such  as  the  hours  of  observation, 
temfwrature  of  the  room,  and  other  particulars. 

Dr.  Roberts  observed  that  Mr-  Lirnde'a  remarka  upon  tho 
aeparate  vitality  of  the  cell  and  cell-coutenta  were  very  suggestive; 
he  had  noticed  that  freah  blood-discs  (for  inetance,  from  a  pricked 
finger)  were  not  immediately  affected  by  maj^euta,  but  that  tiaie 
»a«  required  for  the  dye  to  permeate  the  tissue. 

ilr.  Xcviile  exhibited  a  new   form  of  cell,  cut  out  in  card- 

*  !Ers)ti>cut  microscoiiists  do  oot  eutertaiu  tlie  ides  ttint  llie  circulntion  in 
Vallisncria  is  due  to  cilinry  asliciin.  "  Tliis  (ip|tettrinicn  is  dccidudiT  nlUrmcd 
b-*  Mr.  VVeiiliam  to  be  itli  optical  illusion."  (See  quotalton  hy  Hr,  Ciirpcntftiv 
''riie  Micrfiscopu  and  its  Ilcvelai.iuhs,'  3rii  cd.,  p.  408,  IVom  Dr.  Braiisoii 
niid  Sir.  WKnlmm,  '  Qitarteily  Journal  of  Microscopical  Sctenrc,'  Vol,  111, 
185S,  pp.  sri  nnd  277)  This  opinion  wns  posbiblv  formcti  upon  observa- 
tion* made  duriiig  vtliU  iiciioii,  und  innv  he  modified  upon  ciaminatiou  of 
the  (suppoaedi)  dead  and  djiiip;  ciliii,  Fcnderuil  visible  bj  the  actiou  of  the 
u)x:;fiitii  liye—Sf tr^taiy  Mk.  Sfdiui*. 
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boftrtl,  contnininjf  scTen  diTisiona  for  setea  diflerent  object* ;  it  i« 
very  suitable  fur  Furaininiferffi,  Uiatomaceie,  Siv.,  «ad  maj  coii'^ 
tttin  Beveu  B|>e«.-iei!i,  tn  ei'ononii»o  apaee  ia  CBbineta  aod  laciUtate 
eihibitioD.  The  perforations  are  about  a  quarter  of  iin  inch  ia 
diameter,  and  inado  with  a  saddler^s  hand-punch ;  the  diac  ia 
then  covered  with  black  varnish,  and  secured  to  the  glass  slide. 

Mr.  J.  B.  Dancer  eshibifced  new  cells  for  opaque  objects  of 
rnricius  aixea ;  tbej  are  mode  of  a  compoaitioQ,  ood  coat  in  » 
mould. 

31  r.  J.  G.  Dale  exhihited,  with  the  polariscope,  eryatallized  (Una* 
of  picrate  of  aniline  and  of  Bantonine ;  they  were  rich  in  colour, 
«id  iQtae  of  the  forma  are  beUered  to  be  aew. 
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Sol;THA.KrTOK  3IlOBO»COTIOAI.  SoOtEtT. 


The  second  annual  Boirce  of  the  Southampton  MJcroBicopical 
Society  vtas  held  in  the  new  Hartley  Instituttoo,  on  the  evening 
of  Thursday,  December  11th.  The  menibera  meet  once  a  month, 
when  ft  paper  in  read,  ill uettated  by  sp^ciinens,  and  once  annually 
tliB  society  makes  a  public  demonstration  in  this  way  of  ita  year's 
work,  in  order  to  increnac  the  taste  for  microgcopical  acience  in 
the  town  and  neighbourhood.  This  giTee  an  opportunity  also  for 
bringing  torjethtT  on  thti  common  ground  of  acience  many  who  do 
not  generally  mil  toj^ether  socially — the  gentry  of  the  to^vn,  the 
magistrates,  the  town  council,  the  professional  and  cummercial 
pjftsses,  meet  together  in  a  Inrge  evening  party.  The  new  Hartley 
Institution  i»  a  noble  building,  and  its  library,  class  rooms, 
museum,  and  theatre,  brilliantly  lighted  and  filled  with  a  well- 
dresaed  crowd,  the  tables  covered  with  a  large  number  of  excelleat 
microscopes,  surrounded  by  ladies  full  of  curiosity  and  intereat, 
was  a  pay  uud  lively  si^jht.  About  1200  vinitore  wore  present 
during  tho  evening,  which  seemed  to  be  much  enjoyed  by  all. 

The  following  is  the  programme  of  the  evening's  proceed- 
ingB: 

Meerrs,  Smith  and  Beck  exhibited  several  binocaikr  micro- 
acopel,  their  beautiful  tnmBpareut  injectiona,  especially  oo#  ot 
the  brain,  being  a  source  of  great  attraction. 

Mr.  S.  Highley  also  exhibited  specimeuB  of  hie  microscope,  and 
a  selection  of  photojfraphic  views  of  microacopic  natural  history 
and  other  aubjecta  by  the  oiyhydrogen  lantern,  which  he  ia  now 
engaged  in  bringing  out  for  educational  purpoaea.  Some  of  the 
views  were  from  photographic  negatives  by  Dr.  Maddoi,  of  South- 
ampton. 

The  addreBs  was  delivered  by  the  President,  Dr.  Bullar. 

He  began  by  e.^preaBing  the  pleasure  the  member*  felt  at 
fleeing  their  friends  again  at  their  second  annual  aoirm,  the 
object  of  which  waa,  not  to  teach  micro BiTopical  science,  but  to 
excite  tbu  curiosity  of  those  who  have  no  knowledge  of  it^  oud 
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who  are  unaware  of  the  pknsure  ft  aAbr(]«.  Aa  bo  triAtijr  ladies 
were  present,  he  suggested  that  it  Kim  a,  brnnuh  of  science  they 
may  both  deli>»ht  and  eioel  in,  for  it  denla  with  the  mu*t  dellcnU 
object*,  requiring  the  Eaoat  toueh  and  handlinj,',  all  of  which  di«< 
pUy  eiqui»ite  workaianBhip,  and  many  coijautiimate  beauty.  II» 
directed  attention  to  notne  enf&rged  drauiiif^H  tntide  by  two  lo^iei 
from  the  objecta  under  the  microscope,  which,  for  accurate  draw- 
ing and  taiite,  could  oot  well  be  eieerded ;  and  he  nniiarkcd  that 
if  ladies  with  leisure  would  devota  the  satne  patience  tliey  eser- 
ctaed  in  fancy  work  to  uiicroacopical  itiveotigations,  not  in  a 
desultory  way,  but  folJowiag:  up  one  aubject,  they  might  add  to 
Qur  di«c*>verit'a  a^  well  as  to  their  own  iutere«t  ia  lil'e.  And  if 
ladies  did  not  pursue  it  themselves,  they  might  crea,ie  a  toats  for 
natural  history  in  their  Ismiliea,  and  thus  become  the  mothert  of 
the  rainds  vf  future  naturaltfita.  Curlylo  described  Dr.  Amold'a 
bouat^  aa  a  "temple  of  indujjti'ioiia  pcocti;"  and  it  is  iu  Huch 
tecsplw,  with  their  guardian  priesteseee,  that  ti»tei  art.'  beat  cul- 
tirated,  which,  in  after  life,  have  the  plpasantest  recolteetionH ; 
■ad,  at  age  adraaces,  the  mind,  interested  in  all  kinrbi  of  truth,  re- 
m«iiu  frvsb  and  yoiuig,  a  source  of  comfort  to  ituelf  and  uf  li^hfc 
And  joy  to  all  around  it.  After  directing  attention  to  aome  of  the 
microtteoiiical  epecimeuB  of  inost  interest  to  tiuch  a  cotjipany,  Dr. 
Bailor  thanked  the  town  council  for  lending  the  handsome  and 
eommodiouti  rooma  of  the  Uiirtley  Institution  for  the  legitimate 
pOTpoae  of  iucreiwixiK  ta«te  in  suieuce  in  Southampton,  and  ha 
thas  fSODcluded: — "Living  a»  we  arc  aunongBt  eo  many  new 
wonders,  in  an  age  which  painta  in  an  instant  our  portraits  by 
the  light,  eenda  our  messages  by  the  electric  force  with  the 
Telocity  of  a  wish,  carries  our  bodies  imd  our  merchandise  by  con^ 
•ummate  iDechani>*La,  moved  by  steam,  over  earth  and  sea,  with 
tJie  spe«d  of  the  storm  and  the  certainty  of  time,  and  brings  and 
eoBcentratea  with  the  same  rapidity,  from  every  portion  of  the 
globe,  its  freshest  news  for  our  daily  readinfj — wliich,  by  a  refined 
optical  chemistry,  discovers,  by  the  colours  of  light,  the  actual 
mineral  constitution  of  the  sun^ — with  the  telescope  not  only 
discloses,  but  photographs  the  mountains  and  the  valleys,  the 
extinct  volcanoes,  and  the  sterile  rocks  of  the  moon,  and  resolves 
the  distAot  night  clouds  of  light  into  systems  of  starry  worlds — 
and,  in  the  other  direction,  looking  dowtiwards  instead  of  up- 
wards, by  our  microscope  reveals  new  worlds  of  living  beings  in 
the  water  we  drink  and  in  the  dust  we  tread  upon — living 
Amidst  such  wondrous  realisations  of  the  scientific  hopes  and  dim. 
anticipations  of  the  moat  sanguine  philosophers  of  former  days, 
these  marvels  seem  to  us  so  common  that  wo  are  apt  to  forget  otir 
high  privileges,  and  not  sufficiently  tft  dwell  upon  and  to  rejoice 
in  the  fuller  life  and  more  extended  knowledge  and  wider  range 
of  beanty  that  is  opened  to  ua.  Por  with  such  advantagM 
Jttvishly  beat-owetl  on  us,  we  only  need  the  common  use  of  our' 
faculties — the  eyes  awake  to  see,  the  mind  attentive  to  observe, 
tbe  heart  open  to  feel,  this  wondrous  world  of  ouxa — ia  cttd^c  ia 
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live  and  breathe  "  in  an  ampler  letlier,  a  diviner  air,"  than  a  world 
of  lowor  pursuita  or  amuaenients  affords.  And  thus  may  we  not, 
from  the  leaaoas  of  Bcienee,  imbibe  an  antidote  to  that  critical 
habit  wliifih,  studying  imperfectiona  and  induJging  in  discontent, 
nmken  tbe  mind  equally  disctgree^ble  to  itself  and  to  otbens  ? 
Science  gives  us  a  wiser  lesson,  She  ako  studies  impertectiona, 
but  not  to  grumble  at  tliem,  not  to  feel  uncomfortable  or  diseon- 
tented,  but  to  discover  their  meaning  and  to  find  in  apparent  irregu- 
lanties  the  proof  of  the  working  of  the  same  law  which,  in  happier 
circumstances,  results  in  perfect  nyinmetry.  We  have,  however,  no 
wish  to  overrate  aeienee,and  eapecially  its  popularisation.  There 
are  higher  urns  than  those  of  mere  science,  -which  can  never  radi- 
cally improve  the  race  nor  ^vo  to  man  the  happinesB  be  needs. 
Christianity  alone  can  do  tbis.  But  science  cannot  be  divoreed 
from  ChrtBtianity.  It  was  one  of  the  great  objects  of  Lord  Bacon 
in  the  advancement  of  science,  to  bEow  by  what  discipline  the 
mind  may  be  freed  from  its  imperfections  so  that  she  might  see 
truth  in  clear  outline,  uncoloured  and  undisfcorted  by  passiooa, 
prejudices,  and  habits.  To  obsene  nature  and  to  discover  her 
"open  secrets"  requires  (as  Bacon  taught)  a  mind  as  true  and 
clear  aa  our  present  glasses.  And  the  mpirit  of  truth  which 
Christianity  given  under  her  own  conditioni  must  be  the  very 
sajiie  Hpirit  which  science  requireaj  and  he  must  have  (other  thingg 
being  equal)  the  clearest  insight  into  her  laws  who  haa  that  simple, 
uiibiaflsed  love  of  truth  whieh  acoompuuea  Binglenees  of  puipoee 
and  purify  of  heart. 
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Some  Remarks  ffport  LrcHT.  A  Paper  read  before  the 
Microscopical  Society  of  Newcastle-upon-Tyne.  By 
B.  S-  Pkoctoe. 

It  can  Bcarcely  fail  to  have  struck  every  microscopist  that 
the  white  materials  of  everyday  life,  when  aubinitted  to  the 
keen  gaze  of  microscopical  examination,  display  bright  re- 
flecting surfaces  and  cleat  transmitting  substance  ;  that  black 
substances  are  also  shining,  though  in  a  less  degree  and 
having  less  transparency ;  and  that  the  most  opaque  materials 
transmit  more  or  less  light  when  in  thin  section. 

Having  ootieed  such  commofnplace  facts,  I  was  led  to  ask 
myself — 

^\Tiat  is  the  difference  in  the  appearance  of  transparent 
and  opaque  white  powders  ?  Are  white  organic  materials  ever 
opaque  'f 

And  I  entered  the  «ame  on  a  list  of  subjects  which  I  keep 
for  future  eiaminatiou.  These  questions  had  not  long  been 
there  before  they  were  followed  by  another  entry. 

Are  all  opaque  substances  black  when  in  a  fine  state  of 
division,  as  copper,  irou,  silver,  platiria? 

How  far  is  blackness  coincident  with  opacity  and  hetero- 
geneousness  or  division  ? 

How  far  is  whiteness  coincident  with  transparency  aud 
beterogeneousness  or  di'V'isioia? 

Is  anything  opaque  ?  If  not,  what  is  the  nature  of  the 
phenoniena  of  proximate  opacity,  black,  white,  and  coloured  ? 

Having  these  questions  entered  on  my  list,  and  kept  in 
my  mind  by  occasional  reference  to  the  same,  they  have  8ug. 
gested  a  variety  of  thoughts  and  observations,  which  I  now 
propose  to  present  to  you,  hoping  that  their  enunciation  will 
afibrd  you  a  per-centage  of  the  interest  which  their  elabora- 
tion has  afforded  myself. 

In  the  pursuit  of  physical  science,  we  can  scarcely  ask  our- 
selves for  an  explanation  of  any  simple  phenomeuovi  ^illva'ai 
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being  led  into  anotliei'  question  and  anotlier  >  each  step  opens 
out  new  pathsi  on  every  side,  all  inciting  us  to  a  jouniey  of  , 
discovery.  I  began  by  askiuj;:,  la  every  white  body  trans- 
parent?  But  where  shall  I  end?  As  white  as  fine  linen,  flour, 
cbalk,  as  wliite  as  snow.  Thoy  are  all  poor  comparisons,  dull 
CTampIes,  nothing  to  be  compared  to  many  of  the  chemical 
precipitates.  Precipitated  chalk  far  outsLines  the  natural 
Tarietiesj  and  fine  qualities  of  carbonate  magnesia  out^hiue  it. 
Of  a  great  uumber  of  substances  I  have  compared,  Howard's 
carbonate  of  maguesiu  is  the  whitest,  and  microscopical  exami- 
nation  indicates  that  it  consists  of  elear^  colourless  particle&j 
but  very  minute.  AVhite  lead  consists  of  partic'les  equally 
minutCj  and  also  transparent,  hut  of  a  yellow-browTi  colour 
by  transmitted  li^bt;  consequentlyj  whcu  seen  in  bulk,  it 
appears  of  a  less  pui'c  white.  Why  should  not  magnesia  be 
used  as  a  pigment?  A  painter  will  tell  you  it  has  not  sufficient 
"body;*'  and  now  comes  the  question.  What  is  *'  body,"  and 
why  has  one  white  powder  more  than  another  ?  Before  we 
can  give  an  intelligent  answer  to  tiiis  question,  we  must  take 
into  accou?it  the  laws  which  gaveru  the  transmissiou,  absorp- 
tion, and  retlertion  of  light. 

Light  falling  obliquely  upon  a  plate  of  glass  ia  partly  re- 
flected, partly  transmitted,  until  it  comes  to  the  under  sur- 
face of  the  glass,  where  it  is  a  second  time  partly  refleeted  and 
partly  transmitted ;  the  reflected  portion  again  meeting  the 
upper  surfsice,  ia  subjected  to  further  division  into  reflected 
and  transmitted  light ;  the  reflected  portion  meets  the  lower 
surface,  is  turned  up  again,  and  so  ad  injinitum. 

In  the  diagram  we  have  roughly  sketched  the  path  of  & 
ray. 
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mpldly  less  from  the  loss  it  sListxtinSj  by  a  portion  being 
transmitted  at  each  retiectiou ;  lOj  11,  12,  atid  13,  indicate 
the  portions  transmitted  thi-ough  the  upper  surface  of  the 
glass  from  the  reflected  rays,  3,  5,  1,  and  9,  respectively ; 
14j  15,  16,  and  17,  indicate  the  portions  transmitted  through 
the  lower  surface  of  the  glass  from  the  primary  ray  2  aud 
the  rays  4,6,  aud  8,  respectively;  the  ray  14  describes  a 
path  in  B  aimilai- to  that  described  in  A,  by  the  other  portion 
of  the  primary  ray,  but  at  its  second  reflection  it  is  joined 
by  the  ray  li5,  and  at  its  fourth  by  the  ray  16-  Its  second 
reflection  is  accompanied  by  a  transmission  of  a  portion 
through  the  upper  surface  of  B,  which  then  re-enters  A, 
undergoing  a^iu  the  same  series  of  transmissions,  reflections, 
and  passages  from  one  plate  to  the  other,  an  indefinite,  if 
not  an  infinite  number  of  times  ;  and  if,  instead  of  two  plates 
there  were  twenty,  the  same  would  go  on  in  a  much  more 
complicated  series. 

Only  a  small  portion  of  light  finding  its  way  through  the 
whole  series  of  plates,  aud  all  the  remaiuder  beiug  reflected  or 
absorbed  during  its  many  passages  backward  aud  forward, 
the  proportion  of  lia;]it  reflected  at  each  surface,  compared 
with  that  which  is  transmitted  at  the  same,  depends  upon  the 
amount  of  refraction  which  the  transmitted  portion  under- 
goes ;  aud  the  ainouut  of  refraction  depends  upon  the  angle 
of  incidence,  and  the  comparative  densities  of  the  ghtss  and 
wr,  or  other  media  with  which  we  are  dealing.  If  instead  of 
air  between  the  plates  we  have  water,  there  will  be  less  re- 
fraction at  each  surface,  because  of  the  less  difl'erence  in  the 
densities  in  the  two  media ;  consequently,  there  will  also  be 
more  transmission  and  less  reflection  ;  the  bundle  of  plates 
will  become,  as  a  whole,  more  transparent. 

^Ve  have  here  three  bundles  of  glass  plates;  in  one  there 
is  air  intervening,  and  you  will  observe  it  has  considerable 
opacity,  and  reflects  much  light ;  in  the  second  there  is  water 
between  the  plates,  and  it  is  more  transparent,  and  reflects 
leas  light  j  the  third,  in  which  spirit  of  turpentine  replaces 
the  air,  is  so  transparent,  and  reflects  so  little  light  from  the 
interior  plates,  that  we  might  almost  suppose  it  a  solid  block 
of  glass.  I  liave  been  speaking  of  the  action  of  the  surfaces, 
but  every  plate,  however  thin,  consists  of  something  more  than 
two  surfaces,  and  the  substance  which  intervenes  exerts  what 
is  called  an  absorbing  power  over  the  light  as  it  passes 
through  it.  Though  I  do  not  think  absorption  a  correct 
expression  of  what  takes  place,  1  will  submit  to  the  conven- 
tiouality,  and  use  it  till  somethiii;^  more  correct  is  adopted. 
Supposing  the  bundles  of  plates  to  consist  of  a  counties  tivhsi- 
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aggregated.   The  white  lead  is  somewhat  yellotrishj  evideoth 
transparent,  but  not  so  clear  as  the  magnesia. 

By  reflected  li|Ofht  the  -magnesia  is  cnmparable  to  a  finej 
sample  of  crystalline  moist  suj^ar,  and  the  lead  has  an  evident 
lustre  and  transparency,  though  in  a  less  marked  degree  than 
the  magnesia. 

In  those  specimens  mounted  with  balsam  the  roaguesia  ii 
seen  to  he  very  transpareiitj  consisting  principally  of  roundish.] 
bodies,  whidi  have  a  dark  centre  when  beyond  focus  and 
bright  centre  when  within  focus,  showing  that  the  magnesii 
has  less  refracting  power  tliau  the  balsam.  The  wliitc  lead  isl 
very  evidently  transparent,  and  has  bright  centres  when  be-1 
yond  focus,  which  are  diffused  when  it  is  brought  witliin  tbej 
accurate  focus,  showing  that  the  lead  has  greater  refractiiigj 
power  than  the  balsam. 

I  have  here  two  specimens  of  white  lead,  to  illustrate  the 
difference  between  that  made  by  the  usual  troublesome  pro- 
cess and  that  made  by  some  of  the  more  speedy  processes' 
■which  have  at  various  times  been  tried,  but  have  always  fallea 
out  of  use  again,  because  the  precipitated  lead  was  deficient  ia j 
body,  in  consequence  of  its  consisting  of  larger  particles,  as| 
you  will  perceive.     In  commercial  white  lead  the  larger  par- 
tides  are  aggregations  of  smaller  ones,  consequently  lookj 
white  and  opaque,  hut  in  tlie  precipitated  variety  they  ara| 
solid  crystals,  clear  and  transparent. 

I  fear  you  will  think  I  have  occupied  too  much  time  with] 
a  matter  more  interesting  to  painters  than  to  microscopiste; 
but  this  is  not  the  c.9se,  it  is  a  subject  of  general  optical  in- 
terestj  and  specially  connected  with  the  mounting  of  micro-j 
Bcopical  objects.     Why  are  sections  of  wood  mounted  dry 
to  be  viewed  as  opaque  objects,  and  in  balsam  if  to  be  exa^l 
mined  by  transmitted  light  ?     What  1  have  already  said  has! 
answered  the  question.     Why  are  starches  best  seen  wheal 
mounted  in  gelatinous  media?     When  examined  dry,  thej 
great  refraction  the  light  undergoes  in  passing  through  theuij 
makes  them  appear  black,  except  one  small  focus  of  light ;  ifl 
mounted  in  balsam  (the  refracting  power  of  which  so  nearlyf 
concides  with  their  own),  their   minute  structure  becomefti 
invisible  from  the  exceeding  transparency  imparted,  accord- 
ing to  the  rule  already  pointed  out.     To  overcome  the  lens-] 
like  power  of  the  granules,  without  rendering  their  super- 
ficial markings  invisible,  wc  require  to  select  a  medium  ot 
refracting  power  between  that  of  air  and  of  balsam,  and  thia 
we  find  in  gelatine,  &c. 

I  have  here  three  mountings  of  tous-Ica-moia,  in  illustra- 
lion  of  this  fact.     You  will  observe  that  which  is  in  balsai 
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has  a  dark  centre  while  it  is  beyond  focuSj  13  uniformly  liglit 
at  focus,  and  has  a  bright  ceatre  when  within  focus,  indicat- 
ing that  the  balsam  has  a  higher  rcfractitig^  power  than  the 
gi*anulc8 ;  with  that  mouuted  in  the  gelatinous  mediunij  yon 
will  find  that  the  effects  of  increasing  and  diminishing  the  dis- 
tance from  the  object-glass  are  reversed,  indicating"  that  the 
starch  has  now  a  refracting  power  above  that  of  the  medium 
in  which  it  is  enveloped,  and  the  markings  on  its  surface  are 
in  this  mounting  mnch  more  distinct.  No  doubt  similar 
attention  to  the  mounting  medium  would,  ia  many  otiicr 
cases,  produce  a  like  improvement  in  the  appearance  of  the 
object,  I  will  only  adduce  another  example — two  mount- 
iogs  of  shell ;  that  in  gelatine  shows  the  laminations  more 
distinctly  than  that  in  baUam. 

Various  other  matters,  more  or  less  important  and  inte- 
resting to  the  microscopiat  and  optician,  might  be  treated  ofj 
in  t^nnection  with  this  part  of  my  subject,  but  contenting 
myself  with  what  I  have  said,  I  will  revert  to  some  of  the 
other  questions  raised  at  the  beginning  of  my  paper. 

Are  white  organic  materials  ever  opaque? 

Are  all  opaque  substances  black  when  in  a  fine  state  of 
division  ? 

How  far  is  blackness  coincident  with  opacity  and  bctero- 
geneonsness  or  division  V 

Ilow  far  is  whiteness  coincident  with  transparency  and 
heterogcneousness  or  division  ? 

Is  anything  opaque? 


h  ant/thintf  opaque  ?  That  ia  tlie  question  which  ought  to 
bave  preceded  and  superseded  some,  at  least,  of  the  others. 
"VVe  can  only  answer  it  inductively  from  the  results  of  nume- 
rous observations.  Glass  is  a  transparent  substance,  approxi- 
mately 80,  that  is  to  Bay ;  for  if  we  look  through  a  plate  of 
glass  edgeways,  we  find  it  stops  a  gi'cat  deal  of  light.  It  is 
not  so  transparent  as  pure  water — aiul  even  water,  as  pure  as 
it  could  be  obtained  by  distillation,  was  proved  by  Professor 
Tyndall  to  ha?e  a  blue-green  colour  when  light  waa  passed 
througii  fifteen  or  sixteen  feet  of  it.  A  sheet  of  paper  looked 
coloured  seen  through  the  water,  but  white  seen  through  the 
I  fiame  thickness  of  air.  Is  air,  tlien,  our  only  perfectly  transpa- 
rent medium  ?  Jilven  air  is  far  from  transmitting  all  the  light 
which  enters  it.  A  comet  ia  almost  incalculably  more  transpa- 
rent than  the  earth's  atmosphere.  The  light  of  a  star  passing 
through  hundreds  of  thousands  of  miles  of  a  comet's  atmo- 
Bphere  and  nucleus  loses  less  light  than  in  passing  through 
the  thin  stratum  of  air  which  covers  the  earth  •,  ^'^^  evev\  \.Vkfc 
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comet  is  imperfectly  transparent,  and  we  do  not  know  whether 
even  tbe  luminiferous  ether  itself  allows  the  passage  of  light 
without  some  loss,  but  we  know  that  glass  is  as  much  opaqne 
compared  with  it  as  gold  is  when  compared  with  glass ;  and 
from  this  we  readily  learn  to  believe  that  transparency  and 
opacity  are  only  comparative  terms — that  nothing  transmits 
all  the  light,  and  nothing  is  entirely  impervious  to  light ;  and 
this  supposition  is  confirmed  by  experience,  so  far  as  I  have 
been  able  to  examine  so-called  opaque  bodies  in  a  way  which 
gave  reasonable  prospect  of  satisfactory  results.  I  will  not 
trouble  you  with  a  detailed  account  of  the  experiments,  hut 
simply  refer  you  to  the  table,  and  the  objects  to  be  seen 
under  the  microscopes : 

LIGHT    TRANBHITTED, 


Through  Gold  leaf  .     . 

■     *    * 

is  Green. 

n 

„     tempered 

, 

Brown, 

n 

,t     chemical  iilms     . 

Grny-violet. 

n 

1>                    }! 

powder. 

Red,  purple^  or  blue. 

ft 

Silver  leaf 

*           w           a 

Gray- violet. 

ti 

„      chemical 

films  . 

purple  or  brown. 

M 

Copper      .     . 

Green.                    ^ 

$t 

Antimony 

Gray.                     M 

ft 

Arsenic     .     . 

Brown.                   ^H 

u 

Platina     .     . 

Gray.                    ^ 

tl 

Palladium 

Gray. 

ft 

Bhodium 

Brown  or  blue. 

n 

Charcoal  .     . 

Gray. 

ft 

Iodine .     .     . 

Ecd-brown.           ^M 

There  are  several  objects  on  this  list  of  which  I  have  not 
got  specimens  5  they  will  be  found  fully  described,  and  their 
mode  of  preparation  explained,  in  a  paper  by  Faraday  on 
'*  Gold  In  relation  to  Ligbt^"  which  was  published  in  the 
*  Philosophical  Magazine  '  a  year  or  two  since. 

The  tempered  gold  and  silver  leaf  are  remarkable  for  their 
great  transparency,  compared  with  tliat  which  has  been 
beaten  since  it  was  anuealeth  May  we  suppose  that  the 
greater  mobility  in  the  molecules  which  characterises  the 
annealed  metal  facilitates  the  luminous  undulations?  Or 
that  there  ia  an  increased  distance  between  the  molecules 
which  allows  of  the  undulations  passing  more  freely  between 
them  ? 

The  chemical  film  of  silver  has  two  colours — inky  purple 
at  one  part,  and  brown  at  another ;   probably  others  of  the 
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metals  will  be  found  by  different  observers  to  have  colours 
differeut  from  those  here  attached  to  them. 

The  antimony  and  arsenic  were  deposited  from  their  com- 
binatious  with  hydrogen,  as  usTially  practised  by  the  analyst. 
Of  course  this  metallic  arsenic  must  not  he  confounded  with 
its  white  oxidcj  whiclx  is  known  by  the  same  name.  The  spe- 
cimens of  charcoal  are  prepared  from  cork,  pith,  and  common 
deal.  Their  tissues  are  not  disintegrated  by  burning,  and 
tbis  affords  us  a  rendy  means  of  obtaining  amorphous  carbon 
in  thin  fAm».  In  the  deal  charcoal  the  glandular  deposits 
which  characterise  the  vessels  of  couiferous  trees  may  etiU  be 
observed. 

Keturniug  to  our  questions,  "  What  is  the  nature  of  proxi- 
mate opacity?"  The  illuiitrations  which  I  have  given  show 
that  most  bodies  transmit  a  colonred  light,  the  colour  deepen- 
ing  as  the  thickness  increases,  until  it  is  so  dark  that  we 
caill  it  opaque  j  but  there  is  no  reason  why  all  colours  may 
not  be  absorbed  equally,  and  then  we  have  gray  light  trans- 
mitted. This  is  the  general  result,  as  might  be  expected, 
with  a  heterogeneous  body  consisting  of  particles  of  various 
refi'acting  powers,  and  each  individually  of  little  absorbing 
power.  In  most  instances  we  find  the  opacity  caused  by 
both  a  considerable  absorbing  power  and  the  action  of 
heterogeneousuessj  as  explained  when  treating  of  the  bundle 
of  plates. 

It  is  more  convenient  to  use  words  in  their  generally  re- 
ceived meaning,  therefore  I  will  continue  to  call  bodies  opaque 
which,  under  ordinary  circumstances,  transmit  no  appreciable 
light ;  and,  with  this  qualification,  again  ask,  "  Are  all  opaque 
bodies  black  when  in  a  fine  state  of  division  ?"  The  question 
was  suggested  by  the  fact  that  copper,  deposited  by  electro- 
type, is  of  its  usual  colour  if  the  current  is  of  suitable  inten- 
ity :  it  becomes  granular  and  purple  brown  if  the  current  ia 
feme  what  too  powerful,  and  becomes  pulverulent  and  almost 
black  if  the  current  is  very  intense.  Iron,  reduced  by 
chemical  means  from  its  oxide,  without  undergoing  fusion,  is 
bright,  dark  gray,  or  almost  black,  according  to  the  degree  of 
comminutioa  in  which  it  ia  obtained.  Platinum  obeys  the 
same  rule.  Coke  is  a  shining  gray  where  the  surface  ia 
smooth ;  but  when  finely  powdered,  is  black.  So  we  might 
multiply  instances ;  but  there  are  exceptions,  and  they  prove 
that  though  it  may  be  a  rule  it  is  not  a  law.  1  will  only 
adduce  one  example,  that  is,  gold.  Faraday  has  shown  that  it 
is  a  ruby  red,  a  fine  blue,  purple,  brown,  &c.,  under  different 
circumstances,  hut  he  did  uot  obtain  it  black. 

The   other    two   qticstions,    regarding   the  blackness    or 
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whiteness  of  substance?  in  a  fine  state  of  division,  and  howj 
far  that  is  dependent  upon  their  degree  of  opacity  or  trans- 1 
parency,  may  be  shortly  dismisscdj  for  we  have  already  con- 
sidered the  action  of  comminution  on  bodies  of  considerable! 
transparency,  and  wc  have  concluded  tiiat  all  substances  are  | 
in  sorae  degree  transparent.    We  have  only  now  to  repeat  that 
reduction  to  a  powder  produces  subjacent  surfaces  which  re-j 
fleet  some  of  the  light  which  passes  through  the  first  surface  | 
the  greater  the  degree  of  coiamiiiutiou,  the  more  light  b  re- 
flected from  the  subjacent  substances.  But  reducing  a  substance ' 
to  powder,  by  converting  its  surfaces  into  numberless  facets, 
inclined  at  all  conceivable  angles  to  the  general  plane  of  re-j 
flection,  diminishes  the  amount  of  light  availably  reflected  | 
from  the  primary  Burfaces^  which  will  be  more  clear  by  con- 
sidering it  with  the  diagram  }>efore  us. 

In  the  diagram   wc   have   four  eyes  looking  at   different' 
kinds  of  surfaces : — No.  1  will  receive  a  certain,  amount  of] 
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light  reflected  from  the  plane  surface.  No.  2  will  receive  little 
more  than  half  the  quantity  ;  it  is  supposed  to  be  looking  at  fl 
a  grooved  surface  in  Avhicli  the  dentations  are  flat  on  the  top,  ™ 
and  separated  by  indentations  of  an  equal  widtlij  half  the 
light  falls  upon  the  tops  of  the  ridges,  and  is  reflected  the 
same  as  from  the  plane ;  the  other  half  falls  into  the  grooves, 
and  cannot  reach  the  eye,  except  after  many  reflections  and , 
much  loss.     No.  S  looks  at  a  serrated  surface,  in  one  portionj 
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of  whieli  A,  the  teeth,  point  from  the  eye;  a  consiJerable  portion 
of  light  falls  under  the  teeth,  and  is  thus  hidden  from  view; 
in  the  other  case,  at  B,  the  eye  sees  prineipally  the  under  or 
shady  side  of  the  teeth.  Tile  fourth  eye  is  represented  as 
looking  at  a  powder,  which,  from  its  irregular  nature,  may  be 
supposed  to  combine  those  various  actions  and  many  others 
tending  more  or  less  to  detract  from  the  amount  of  light 

taring  the  eye  by  direct  reflection ;  there  may  be  just  as 

uch  reflected,  but  part  lieing  reflected  from  one  particle  to 

other,  is  more  or  less  lost  to  sight.  But  if  the  particles  of 
ibis  powder  are  transparent,  a  portion  of  light  is  transmitted 
through  se%'eral  particles,  one  after  another,  and  from  the 
surface  of  each  of  these  a  portion  is  reflected,  adding  to  the 
general  luminosity.  Probably  the  great  reflecting  power  of 
white  powders  is  partly  due  to  some  of  the  particles  receiving 
the  incident  light  at  such  au  angle  that  the  transmitted  por- 
tion uuderf  oes  total  reflection  from  their  under  side.  I  shall 
have  occasion  to  notice  total  reflection  again  presently,  and 
in  the  mean  time  I  may  remark  that  we  should  expect,  from 
what  I  have  been  just  pointing  out,  that  a  finely  laminated 
material,  such  as  this  specimen  of  mica,  would  have  the 
greatest  possible  reflecting  power.  I  shall  draw  attention  to 
this  laminated  mica  again  in  speaking  of  lustre,  and  you  will 
have  the  opportunity  of  observing  that  it  really  is  a  very 
powerful  reflector. 

Reverting  to  the  powder,  we  may  say  that,  with  a  certain 
degree  of  fineness,  the  quantity  of  light  reflected  from  the  sub- 
jacent surfaces  depends  upon  the  absorbing  power — the  more 
absorbing  power,  the  less  light. 

Thus  we  conclude  that  bodies  become  lighter  coloured  by 
powdering,  if  the  absorbing  power  is  so  small  that  the  reflec- 
tion from  the  subjacent  surfaces  more  than  compensates  for 
the  loss  of  reflection  from  the  breaking  up  of  the  primary 
surface  ;  and  they  become  darker  if  the  absorbing  power  is  so 
great  that  the  reflection  from  the  subjacent  surfaces  does  not 
compensate  for  the  loss  of  reflection  caused  by  the  breaking 
up  of  the  prmiary  surface. 

So  far  1  Iiave  endeavoured  to  make  our  progress  slow  and 
sure,  but  I  wish  to  lead  you  through  a  variety  of  other  con- 
siderations which  would  render  my  paper  too  lengthy  if  treated 
in  the  same  careful  manner;  I  will,  therefore,  treat  the  reroairj- 
der  of  the  subject  more  briefly,  more  lightly,  indulging  in  more 
specalation  and  lees  examination,  and,  I  trust,  it  will  be 
etjuallv  suggestive  and  less  tedious  than  that  which  is 
past. 

What  is  light?     Undulation  in  lumiuifcroua  ether.     What 
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is  heat  ?     A  motion  in  the  molecules  of  matter.     So,  at  least, 
tliey  are  commonly  deflued. 

If  heat  is  a  motion  in  the  molecules  of  matter,  it  cannot 
radiate  except  in  the  presence  of  matter.  If  radiation  takes 
place  with  the  velocity  of  light,  we  can  only  suppose  it  to  be 
an  undulation;  if  it  takes  place  through  inter-planetary 
space,  wc  can  only  suppose  it  to  be  an  uudulattoa  in  lumiiii' 
feroua  ether.  "What  is  heat?  An  undulation  in  luminifer- 
oufl  ether. 

Liglit  is  only  known  to  us  through  the  nerves,  and  through 
the  chemical  action  it  exerts  upon  matter,  A  sensation  and 
a  chemical  force,  both  of  which  we  attribute  to  motion  in 
the  moleculea  of  matter.  Light  a  motion  in  the  molecules  of 
matter  ? 

You  perceive  how  readily  the  defiuition  of  one  has  been 
made  to  fit  the  other.  How  indefinite  is  our  idea  of  any 
force  in  the  abstract.  We  know  the  forces  only  through  their 
effects  upon  matter ;  and  though  wc  wiah  to  comprehend 
the  cause  which  produces  this  effect,  we  must  be  very  cautious 
in  adopting  any  definition,  for  by  confioiug  our  ideas  within 
a  false  boundary,  we  may  blind  ourselves  to  the  reception  of 
truths  which  would  otherwise  flow  upon  us^ 

The  time  was— not  long  ago— when  it  was  thought  that 
light  could  be  deprived  of  its  heating  power  j  wlien  it  was 
thought  that  light  falling  upon  a  black  body  was  annihilated 
or  absorbed.  But  the  doctrine  of  the  conservation  of  force 
has  dispelled  that  of  annihilation,  and  the  theory  of  absorp- 
tion, is  uo  more  tenable.  Expose  some  charcoal  to  sunshine 
for  a  thousand  years,  it  goes  on  absorbing  with  undiminished 
power  ]  but  set  fire  to  the  charcoal,  and  will  you  behold  that 
that  thousand  years  of  glorious  sunshine  is  concentrated  into 
a  few  moments  ?  No !  For  it  is  not  there  to  come  out.  The 
sunshine  which  has  poured  into  it  is  no  more  there  than  if 
you  had  poured  water  into  a  sieve.  It  has  been  coming  out 
as  fast  as  it  went  iu.  It  fell  upon  the  charcoal  as  light,  but 
it  kft  it  as  heat,  or  some  other  iuvi&ible  modification  of 
force. 

There  is  no  such  thing  aa  annihilation,  no  such  thing  as 
absorption  of  light.  Dark  bodies  only  have  the  greater 
power  of  couverting  it  into  something  else,  a  power  probably 
the  converse  of  that  possessed  by  phosphorescent  and  fluo- 
rescent bodies,  which  convert  some  invisible  raya  into  lumi- 
nous ones. 

The  time  was — not  long  ago — when  light  was  believed  to 
be  reflected  from  the  surfacea  of  bodies.  And  now  it  is  only 
when  we  we  on  our  guard  that  we  bear  in  mind  the  thick- 
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ness  of  matter  required  to  reflect  a  ray.  We  know  that  in 
a  soap-bubble  we  often  see  patches  so  thin  that  they  do  not 
reflect  ligbt^  though  they  are  still  possessed  of  two  surfaces. 
Faraday  observed  that  some  of  the  gold  leaves  he  experi- 
mented with,  when  reduced  very  thin  by  chemical  means, 
lost  part  of  their  reflecting  power,  though  they  continued  to 
be  free  from  any  material  injury  to  their  surface  or  integrity; 
and  the  proof  that  some  depth  of  matter^  or,  as  Faraday  ex- 
presses itj,  more  than  one  thickness  of  atoms,  is  concerned  ia 
ordinary  reflection.  It  is  interesting  to  speculate  upon  the 
nature  of  the  phenomena,  and  the  motions  of  atoms  which 
take  place  in  reflection,  and  upon  the  influence  of  this  neces- 
sary  thickness  of  matter.  Is  the  luminous  wave  only  re- 
flected in  one  phase  of  an  undulation?  If  matter  at  some 
depth,  however  amall,  beneath  the  surface,  continues  to  reflect 
lightj  at  what  depth  does  it  cease  to  do  so?  Does  it  ever 
cease  to  do  so  ?  Or  does  the  transmitted  ray,  as  it  speeds  on 
its  journev,  alwavs  send  back  a  beam  in  the  opposite  direc- 
tion? 

DiflTerent  kinds  of  reflecting  surfaces  have  different  appear- 
ances ;  this  is  probably  due  in  some  measure  to  the  efl'ect 
produced  upon  the  light  by  its  passage  into  and  out  of  that 
thickness  of  matter  which  ia  concerned  in  ordinary  reflection. 

Of  homogeneous  matter  we  hare  opaque  and  transparentj 
the  former  gi^Hng  metallic  lustre,  the  latter  vitreous.  As  a 
general  rule,  if  not  a  universal,  we  find  the  more  nearly  a 
substance  approaches  the  metals  in  opacity  the  more  it 
resembles  them  in  the  nature  of  its  lustre.  Thus,  sulphurets 
are  in  many  cases  very  nearly  opaque,  and  very  like  metals 
in  the  nature  of  their  lustre.  Carbon  in  its  opaque  form 
is  a  brilliant  steel  gray,  white  its  transparent  form  bas  the 
vitreous  lustre. 

A  micaceous  or  pearly  lustre  is  the  result  of  the  super- 
position of  a  number  of  films  of  transparent  material,  the 
retlectioti  from  the  first  surface  being  added  to  by  the  reflec- 
tions from  the  subjacent  surfaces. 

I  use  the  word  micaceous  in  preference  to  pearly,  because 
the  latter  word  so  often  is  understood  to  mean  iridescent,  like 
mother-of-pearl ;  but  the  lustre  now  spoken  of  is  free  from 
prismatic  colours.  You  will  see  it  nicely  illustrated  in  the 
apecimen  I  exhibit,  which  is  a  little  circular  piece  of  mica, 
■which,  by  heating,  has  been  split  into  thin  laminse  at  the 
edges.  These  laminae,  when  taken  separately,  are  still  trans- 
parent ;  but  the  great  number  of  them,  with  air  between  each, 
scarcely  admit  the  passage  of  any  light,  but  reflect  a  great 
de&l  i  while  the  middle  of  the  disc,  which  contains  the  same 
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amount  of  the  same  kiud  of  matter,  only  wanting  tbe  aifj 
transmits  light  freely  and  reflects  but  little. 

A  waxy  lustre  has  the  reflection  from  the  primary  surface 
supplemented  by  reflections  from  irregular  particles  beneath 
tlie  surface ;  we  have  the  phenomena  also  illustrated,  and 
that  on  a  larger  scale,  in  polished  marble  and  glazed  earthen- 
ware, while  the  earthenware  without  a  glazing  reflects  ligtit 
without  the  appearance  of  lustre  to  the  naked  eye.  I  would 
willingly  have  enlarged  upon  the  subject  of  lustre  and  its 
theories,  but  time  is  outstripping  me,  and  I  taunt  hasten  ou. 

The  colour  reflected  from  a  substance  is  not  always  the 
same,  and  not  always  different  from  that  transmitted.  It  is 
often,  evideutly,  only  with  a  conventional  correctness  that  we 
state  the  colour  of  a  material.  We  say  gold-leaf  is  yellow, 
but  we  might  also  say  that  it  is  greeu — the  transmitted  light 
being  diflerent  in  this  case  from  the  reflected.  But,  further 
than  this,  we  may  say  that  gold  is  yellow  by  reflected  light  j 
but  only  as  a  convenient  and  conventional  statement  is  it 
admissible,  for  we  have  seen  that  gold  is  brown,  yellow,  red, 
purple,  and  blue.  It  might  be  difficult  to  prove  that  these 
colours  were  any  of  them  purely  reflected.  AYe  have  just 
seen  reason  to  believe  that  reflection  is  always  accompanied 
by  transmission  through  a  certain  depth — that  is,  "through 
that  thickness  of  matter  concerned  inordinary  reflection;" 
and  we  have  just  speculated  upon  the  probability  of  trana- 
missiou  being  always  aeeompanied  with  some  degree  of  re- 
flection. I  might  instance  a  long  list  of  colouring  principles, 
each  of  which  reflect*  a  colour  diflerent  from  that  which  it 
transmits,  but  I  will  only  draw  yoiu"  attention  to  roy  specimens 
of  the  familiar  mauve  and  magenta,  which  reflect  respec- 
tively  green  and  yellow  light.  I  cannot,  however,  leave  the 
subject  of  reflection  without  questioning  the  correctness 
of  another  common  statement.  When  light  falls  npon  glass 
and  is  reflected,  we  say  the  fftass  reflects  it;  overlooking,  it 
often  happens,  that  the  rare  medium  is,  equally  with  the 
denser,  concerned  in  the  reflection  which  takes  place.  From 
a  bright  surface  of  glass  in  air  there  is  considerable  reflec- 
tioji ;  from  the  same  surface  when  under  water  there  is  com- 
paratively little,  and  if  imraei-sed  in  turpentine  there  ia 
almost  none.  Is  it  not  the  surface  of  air,  water,  and  tur- 
pentine, in  contact  with  the  glass,  in  these  several  instances, 
which  reflected  the  light?  If  so,  wc  may  say  that  air  rcHecta 
most  lightj  water  less,  and  turpentine  least.  If  it  is  the  gloss 
w  inch  reflects  in  all  three  cases— tbe  glass  reflects  most  light, 
the  glass  reflects  less  light,  and  the  glass  reflects  least  bnht. 
Do  not  suppose  that  1  wish  to  persuade  you  that  the  glass 
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has  no  part  iu  the  reRectiou;  I  only  wi^h  to  show,  in  a  striktug 
manner,  that  it  is  not  the  only  agent — it  is  but  u  partner  iu  the 
flrm  which  does  the  business.  A  vctv  ^ood  JlJustration  of 
these  two  propositions  i»  found  in  the  total  rctlection  whk-h  we 
obeerre  most  conveniently  ndth  a  prism.  The  light  entering 
by  the  surface  A  falls  upon  Bj  and  is  rcfleeted  througli  C.  The 
brilliancy  of  the  reflection  is  intense  when  aJr  is  in  contact 


with  tlie  surface  B ;  l)ut  if  you  bring  a  second  prism  in  eon~ 
tad  with  it,  as  at  D,  the  reHection  ceases,  and  the  ray  passes 
straiglit  on.  If  it  was  the  surface  of  the  glass  which  retleetpd, 
why  not  have  a  greater  refleetiou  wlien  you  have  two  surfaces? 
But  if  it  is  the  air  which  reflects,  the  displacing^  of  the  ait 
by  the  second  glass  surface  accounts  for  the  reflection  ceasing. 
If  you  place  water  there,  you  have  a  reflection  very  much 
less  than  fronj  air,  but  very  perceptible;  with  turpeutine  it  is 
scarcely  visible ;  and  if  mercury  is  substituted,  the  reflection, 
though  greater  than  with  these  other  materials,  is  yet  de- 
cidedly inferior  to  that  from  ajr.  No  leflectiug  !>urface  with 
which  we  arc  acquainted  will  bear  any  comparison  witli  the 
brilliance  of  air,  when  total  reflection  from  its  surface  is 
obtained  in  this  way.  Let  me  caution  you  not  to  misunder- 
stand me  on  this  point.  I  do  not  say  that  total  reflectioo 
coTmot  be  obtained  from  anything  else  but  air;  but  that,  ia 
practice,  it  is  always  obtained  from  a  surface  of  air  in  con- 
tact with  glass  or  some  other  highly  refracting  substance, 
the  glass  as  well  as  the  air  being  requisite  for  its  production, 

In  quitting  the  subject  of  reflection,  I  may  remark  that 
the  brilhaut  surfaces  of  mercury,  polished  silver,  &c.,  do  not 
reflect  so  much  light  as  we  might  suppose  from  their  bright- 
oeas;  even  common  white  paper  reflects  as  much. 

To  illustrate  this  T  have  formed  a  little  conical  shade  of 
white  paper;  under  it  is  a  convex  reHector,  formed  by  silver- 
ing tlic  concave  side  of  a  watch-glass^  and  on  the  middle  of 
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the  reflector  is  a.  little  white-paper  label.  While  covered  by 
the  shade  the  reflector  appears  of  a  dead-gray  colour.  It 
reflects  abundance  of  bght^  but  it  waats  the  reflected  shadvws 
which  are  easeatial  to  the  appearance  of  lustre,  aud  while  it 
is  thua  uniformly  illuminated  we  easily  perceive  that  the 
white  paper  reflects  more  light  than  the  silver. 

As  the  uniform  light  obtained  by  the  use  of  these  white- 
paper  shades  very  much  facilitates  our  estimate  of  the  reflect- 
ing power  of  the  objects  under  thetn,  we  will  do  well  to  com- 
pare the  laminated  mica  and  carbonate  of  magnesia  with  the 
white  paper  and  silver.  Under  the  other  paper  shade  1  have 
placed  a  small  article  of  polished  silver,  just  to  draw  your 
attention  to  the  remarkable  analogy  between  the  appearance 
of  a  polished  surface  with  this  uniform  illuminatiou  and  the 
dead-white  silver  under  ordinary  circumstances. 

Sir  D*  Brewster,  and  other  writers  on  optics,  give  the 
length  of  a  wave  of  white  light,  the  number  of  undulations 
in  an  inch  and  the  number  in  a  second,  calculating  it  aa 
tlie  rfieaii  of  the  number  of  undulations  in  the  coloured  rays,  ^t 
apparently  forgetting  that  it  is  not  tlie  mean  but  the  sum  of  V 
the  colours  which  forms  white  light — the  mean  being,  ac- 
cording to  Brewster's  own  table,  yellow,  with  a  tinge  of 
green  J  various  writers  have,  probably,  copied  from  the  same 
Bource  without  investing  thought  upon  the  subject,  one  in- 
dication of  which  is,  that  several  eay  so  many  millions  of 
no  ill  ions,  whereas  it  would  be  more  natural  to  say  so  many 
billions.  I  will  just  give  you  Brewster's  figures,  and  then, 
paas  on : 


Length  io  parts  of  an  inch. 


White  .  .  0  0000225 
Yellow  .  .  0-0000227 
Yellow-green  00000219 


No,  in  an  inch. 


No.  in  a  second. 
Millions  of  millions. 


■tl,  j  i1, 

X.   JJ  A.   1!  ^ 

44000 
45600 


541 
535 
555 


You  observe  the  numbers  given  for  white  light  are  the  same 
that  would  belong  to  a  colour  between  yellow  and  yellow  1 
green.     White  light,  we  may  conclude,  is  not  a  definite  un- 
dulation, nor  a  definite  mixture  of  undulations,  but  a  variety  I 
of  mixtures  of  undulations,  in  any  of  which  miittures  thej 
average  length  of  an  undulaiion  is  that  given  by  Brewster  and^ 
others,  but  the  number  in  an  incli  or  a  second  is  incalculable 
and  indefinite.     Tbe  length  of  the  undulations  in  a  pure  un- 
mixed colour  is  probably  definite^  and  we  have  no  reason  to 
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object  to  the  measure  and  number  usually  adopted  j  we  >hallj 
therefore,  accept  them  for  further  arguuieat. 

The  leugth  of  an  undulation  of  violet  light  is  seventeen 
millioutlia  of  an  inch;  the  red  undulation  twenty-six,  mil- 
lioutbs,  or  about  one  half  longer ;  uudulations  longer  or 
shorter  than  these  not  being  visible.  The  colours  observed 
in  soap-hubblcB  and  other  tliin  films  are  produced  by  inter- 
ference of  the  luminous  waves.  The  colour  produced  depends 
upon  the  relation  between  the  thickness  of  the  film  aud  the 
length  of  a  wave  of  light.  A  film  of  air  four  millionths  of 
an  inch  thick  produces  the  same  colour  as  a  film  of  water 
three  milhonths,  or  of  glass  two  and  a  half  millionths  of  an 
inch  thick.  Therefore  we  conclude  that  the  length  of  the 
light-wa%e  varies  with  the  medium.  Ati  undulation  iu  air 
measuring  four  will  raeaaui'e  ouly  two  and  a  half  when  it 
enters  glasSj  and  will  again  elongate  to  its  former  measure  on 
ita  exit.  From  these  preraisea  we  may  deduce  various  inter- 
esting coucluaioas.  Faraday  found  that  gold-films  were  iri- 
descent when  they  were  only  one  tenth  the  thickness  at  which 
air  ceases  to  be  iridescent.  ]^Iay  we  then  conclude  that 
lightj  while  passing  through  gold,  consists  of  undulations  only 
one  tenth  the  length  of  those  in  air?  Newton  found  that 
the  thickucBs  of  films  of  a  given  colour  was  inversely  propor- 
tionate to  their  indices  of  refraction.  May  we  then  conclude 
that  gold  has  a  refracting  power  in  like  proportion  ?  If  we 
say  that  luminous  undulations,  which  iu  air  measure  twenty- 
two  millionths  of  an  inch^  look  yellow  when  they  enter  the 
eye,  and  in  that  organ  measure  one  third  less,  in  consequence 
of  its  refracting  power,  then  w^e  come  to  the  singular  conclu- 
sion that  the  blue  sky  is  yellowj  sunshine  is  red,  and  the  rosy 
tints  of  eTcning  are  not  luminous  at  all  till  they  enter  the 
eye.  If  the  colour  depends  upon  the  length  of  the  light-wave, 
and  the  length  of  the  wave  depends  upon  the  refracting  power 
of  the  medium  through  which  it  is  passing,  every  beam  of 
light  changes  colour  j  red  it  may  be  on  its  passing  through 
thci  region  of  the  stars,  yellow  or  green  it  may  be  when  it 
enters  the  air,  blue  or  violet  when  it  enters  water^  non-lumi- 
nous as  it  passes  through  glass.  But  if  light,  which  we  per- 
ceive  as  violet  while  it  exists  in  the  aqueous  humour  of  the 
vyc,  was  red  originaUy,  what  colour  must  that  light  be  which 
we  perceive  as  red?  Its  uudulations  in  air  must  be  too  long 
to  be  luminous.  This  introduces  us  to  the  solemn  thought 
that  all  this  vast  universe  is  dark  !  Li^bt  exists  ouly  in  the 
eve.  It  is  ouly  a  sensation,  a  perception  of  that  which  in 
nature  exists  as  a  force  capable  of  ]u'oducing  a  sensation. 
AVc  would  feel  grieved  at  the  thought  of  light  and  sound 
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having  no  tangible  existence  independent  of  ourselves  weraj 
it  not  for  the  glorious  hope  that  all  nature  is  full  of  forces! 
equally  ^and,  forces  which  we  have  not  the  power  of  per- 
ceiving, but  which,  with  a  higher  development  of  our  organ- 
ism, may  be  sweet  as  music  and  genial  as  simshine, 

[In  acceding  to  the  request  of  the  Newcastle  Microacopieal  | 
Society,  that  I  would  allow  the  preceding  paper  to  be  pub- 
lished, I  think  it  but  justice  to  myself,  as  well  as  to  my 
readers,  to  state  tliat  it  waa  written  with  the  expectation  of  j 
its  being  heard  only  by  personal  acquaintances ;  and  it* 
object  was  not  so  much  to  establish  any  new  facts,  as  to 
draw  attention  to,  and  stimulate  thought  upon^  a  few  com- 
monplace phenomena  and  observations. 

The  former  circumstance  must  be  my  apology  for  the 
colloquial  style  in  which  it  is  written ;  and  the  latter  circum- 
stance will,  I  hope,  excuse  the  free  use  I  make  of  speculation 
and  queries.  It  was  not  necessary  for  my  purpose  that 
speculations  should  be  well  coiiisiidered,  so  long  as  they  werej 
suggestive  of  interesting  considerations.] 

11,  Grey  Street,  Newcastle. 


Notes  on  Indian  Desmide.e.     By  Julian  Hobson,  Bombay 
Staff  Corps,  Mahabulcshwar. 

I  FORWAno  for  publication  two  drawings  of  a  Micrasleriai 

and  of  a  species  of  Docidhtm,  to- 
gether with  a  description  of  the 
latter,  They  are,  I  think,  new 
species.  The  Micraslerias  appears 
to  be  something  allied  to  M, 
Baihyi,  Ralfs  (pi.  xxv,  '  Suppl.'), 
but  that  form  is  not  in  the  least 
serrated.  The  Docidium,  in  some 
degree,  resembles  the  one  figured 
in  the  same  plate,  but  the  teeth 
in  the  form  I  propose  calling  D, 
pristidts  are  very  acute,  and  the 
terminal  processes  differ  greatly. 
These  two  species  are  very  com- 
mon here,  but  nowhere  else  in 
the  Bombay  Fresidency  litive  I  come  across  them.     I  have 
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met  iTith  Mpvro'rda  of  half  of  the  Desmideie  described  by 
Kalfs  np  here.  It  may  be  that  the  climate  is  bo  much  more 
like  t]iat  of  England  than  it  is  dowu  on  the  plaina.  Many 
English  ferns  are  met  with  here  that  are  never  found  in  the 
plains^  atid  the  same  may  also  be  said  of  the  mosses. 

Desmibej:. 


1.  Docidima,  Breb. 

1,  D.  pritiidaf'B.oha. 

Frond  slender,  constricted  at  the  middle ; 
suture  strongly  marked,  but  not  projecting 
on  the  sides;  segments  about  nine  times 
longer  than  broadj  each  with  about  twelve 
whorls  of  sharp,  tooth-like  projectionsj  much 
reaembliag  the  saw-shaped  weapon  of  the 
saw-fish.*  Each  tooth  on  the  Begmeiits 
is  visible,  in  their  empty  state,  uuder  its 
own  focus.  Terminal  processes  of  very  pecu- 
liar form. 

Hab.  In  the  streams  running  through 
the  Chinamen's  Gardensj  near  the  lake  at 
Mahabuieshwar ;  very  common. 

This  species  can  hardly  be  identical  with 
Professor  Bailey's  D,  t'ertlcillaiumf  inasmuch 
as  the  teeth  are  sharp,  and  not  obtuse^  as  in 
that  species;  nor  are  the  terminal  processes 
alike,  which  in  the  present  species  difter 
from  those  of  any  other  species  of  Bocidiiim 
irith  which  I  am  acquainted. 

2,  Micrasteriaa,  Ag, 

1.  J/.  Maftahnlithwarfnm,  Hobs. 

Frond  oblong,  rather  longer  than  broadj 
slightly  constricted  in  the  middle.  The  sur- 
face of  the  frond  la  covered  with  smaU 
granolea,  distinctly  visible,  bordering  the 
whole  of  the  sinuses.  Segments  trilobed; 
lobes  bipartite,  the  end  ones  considerably 
exscrted,  having  a  broad  but  shallow  notch, 
concave :  sinuses  serrated. 


Length  of  frond 
Breadth 


.th  of : 


a-oth 


•  WLencc  tlie  spcciiic  flRtac. 
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Huh.  In  tUe  streams  ruimiuf^  tlirougli  the  Chiiiatnen'a 
Garden,  tiear  the  lake  at  Jlahabulcshvvar,  about  5000  feet 
above  the  sea4evcl. 

lu  this  forDQ  each  angle  of  the  end  lobe  appears  to  be 
bifid ;  but  aa  the  longer  euda  come  iuto  focus  before  the 
shortcf  ones,  I  am  of  opinion  that  the  shorter  ones  are  the 
ends  of  the  opposite  eide,  which  only  slightly  come  into  ^ewj, 
and  give  the  bifid  appearance;  but  with  a  Weuham's  binocular 
this  would  easily  be  proved.  The  ends  are  narrowj  and 
minutely  toothed. 
May  13lU,  1.803. 
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On  Peculiar  Appeabances  fxhihited  by  BLoOD-coaprscLsa 
umkf  the  injitt^ncc  of  Solutions  of  Magenta  and  Taxnin. 
By  William  Roberts,  il.D.,  Physician  to  the  Jlanchester 
Rovnl  InHi'niarv.  Communicated  to  the  Royal  Society 
February  1 8,  1863, 

('  Proc.  Boy.  Soc./  vol.  lii,  p.  481.) 

The  object  of  the  following  paper  is  to  give  an  accotmt  of 
certain  observations  which  seem  to  indicate  that  the  cell-wall 
of  the  vertebrate  blood-disc  does  not  possess  the  simplicity 
of  stmctare  usually  attributed  to  it. 

It  is  well  known  that  the  blood-corpuscles,  when  floating 
in  their  own  serum,  or  after  having  been  treated  with  acetic 
acid  or  water,  appear  to  be  furnished  with  perfectly  plain 
envelopes,  composed  of  a  simple  homogeneous  membrane, 
without  distinction  of  parts.  But,  as  will  appear  from  the 
observations  here  to  be  related,  when  the  blood  is  treated 
with  a  solution  of  magenta  (nitrate  of  rosaniijn)  or  with  a 
dilute  solution  of  tannin,  the  corpuscles  present  changes 
which  seem  irreconcilcable  with  such  a  supposition. 

Attention  is  first  asked  to  the  eflects  of  magenta.  When 
a  speck  of  human  blood  was  placed  on  a  glass  slide  and 
mixed  with  a  drop  of  a  watery  solution  of  magenta,*  the 
following  changes  were  observed.  The  blood-discs  speedily 
lost  their  natural  opacity  and  yellow  colour;  they  became 
perfectly  transparent,  and  assumed  a  faint-rose  colour;  they 
also  expanded  sensibly,  and  lost  their  biconcave  figure.     In 

•  Tlie  solution  I  foiiati  In  ntiswcr  best  iii  llicsc  espciimciils  «!is  a  nearly 
salurnted  solulioii  of  nitrnic  of  rosanilin,  iiiadc  ijy  l)tiili)i^  tlic  suit  in  Tater, 
aud  fiUcriug  after  it  irad  stood  tiwciity-raurt)our£,'llit.'a  diluting  bli^Uily  witL 
water  to  prevent  precipitatiou. 
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addition,  a  dark- red  speck  made  its  appearance  on  some 
portion  of  their  periphery.  The  pjilo  oorpuscles  took  the 
colour  much  more  strongly  than  the  red ;  and  their  nuclei 
■were  displayed  with  great  clearness,  dyed  of  a  magnificent 
carbuncle-red,  Many  of  the  nuclei  were  seen  in  the  process 
of  divisioiij  more  or  less  advanced ;  and  in  some  cells  the 
partition  had  resulted  in  the  production  of  two,  threCj  or 
even  four  distinct  secondary  nuclei. 

These  appearances  were  first  observed  in  freshly  drawn 
blood  from  the  finger.  Subsequently  blood  from  the  horsCj 
pig,  ox,  sheep,  deer,  camel,  cut,  rabbit,  and  kangaroo^  was 
examined  in  like  manner.  The  efteet  on  the  red  corpuscles 
(to  which  all  the  obsen-atiouB  hereinafter  recorded  are  cx- 
clnsively  confined)  was,  in  each  instance,  the  same  as  in 
human  bloo<^). 

The  nucleated  blood-discs  of  the  oviparous  classes,  when 
treated  similarly,  yielded  analoj^ous  results.  The  coloured 
contents  were  forthwith  discharged  j  the  central  nucleus 
came  fully  into  view,  and  assumed  a  deep-red  colour;  the 
corpuscles  expanded,  tticy  lost  something  of  their  oval  form, 
and  approached  nearly,  or  sometimes  quite,  to  a  circular  out- 
line. Lastly,  there  appeared  on  the  periphery  a  dark'red 
macula,  of  a  character  and  position  resembling  that  seen  on 
the  mammalian  blood-disc.  Such  a  macula  was  detected  iu 
the  fowl,  in  the  frog,  and  iu  the  dace  and  minnow. 

Owing,  however,  to  the  large  quantity  of  molecular  matter 
floating  in  the  serum,  and  which  was  coloured  by  the  magenta, 
diOiculries  were  found  iu  preparing  specimens  which  carried 
conviction  that  the  macula  iu  question  was  not  an  adhering 
jrranule.  It  was  also  found  that  it  required  a  nice  adjust- 
ment of  the  relative  quantitiea  of  the  solution  and  of  the 
blood  to  bring  it  out.  It  was  only  when  the  right  proportions 
were  hit,  and  especially  when  the  discs  were  made  to  roll 
over  in  the  field  of  the  microscope,  that  the  existence  of  a 
coloured  particle  organically  connected  with  the  cell-wall 
could  be  satisfactorily  made  out.  The  best  specimens  were 
prepaj'ed  from  human  blood  drawn  in  the  fastiug  condition, 
and  from  the  blood  of  a  kitten  two  days  old. 

From  well-prepared  specimens  of  human  blood  the  follow- 
ing particuliirs  were  gatliered  (sec  fig.  1) : — ^Ncarly  e^'ery 
disc  possessed  the  parietal  macula ;  it  could  be  distinctly 
recognised  in  nine  tenths  of  them,  and  in  several  of  those 
in  which  it  was  not  at  first  visible  it  came  into  view  as  the 
corpuscles  revolved  iu  the  field. 

The  macula  was  cK^arly  situated  in  the  cell- wall,  and  not 
in  the  iutirrior  of  the  corpuscle.     Usually  it  appeared  as  if 
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imbedded  or  set  in  the  rim  of  the  disc,  like  the  jewel  in  a 
diamond  ringj  but  sometimes  it  occupied  various  positional 

Fig.  1. 


o- 


Q 


./'ov 


o 

oo 


A.  Humoa  blood,        E,  Fowl's  blood  treated  witli  inagenla. 

on  thp  flat  surfacesj  and  when  so  placed  the  spot  was  difficitlt  | 
or  impossible  to  detect. 

It  commonly  presented  a  tliicklv  lenticular  shape ;  some- 
times it  was  square,  and  occasionally  in  appearance  TesieulaTt  I 
(Pig.  1,  A,  a.)  In  eome  instances,  and  especially  in  long-kept 
epecimcna,  the  particle  was  seen  to  stand  out  on  the  outline 
of  the  disc  like  an  excrescence.  Still  more  rareh',  instead  of  | 
a  spot,  a  thick  red  line  ran  round  the  circumference  for  a 
quartei'  or  a  third  of  its  extent.     (Fig.  1,  A,  b,) 

As  a  rule,  it  was  extremely  minute,  covering  generally  not  I 
more  than  a  twentieth  or  thirtieth  of  the  circumference ;  but 
there  was  a  considerable  variation  in  its  magnitude  and  dis- 
tinctnesa.     Very  rarely  two  specks  could  be  aeenj   but  the; 
occurrence  of  adliering  granules  rendered  the  verification  of] 
this  point  extremely  difficult. 

This  description  applies,  so  far  as  the  inquiry  has  yet  been  j 
prosecuted,  to  tlie  mammalian  blood-disc  generally,  making] 
allowances  for  differences  in  size.  In  the  earael  the  macula] 
occupied  indifferently  any  part  of  the  oval  outline. 

Among  the  oviparous  chisses,  the  blood  of  the  fowl,  frog, 
dace,  and  minnow,  has  been  most  fully  examined  (see  fig;.  1,  B)  j 
but  the  blood  of  the  sparrow,  duck,  goose,  and, turkey,  waa 
also  searched,  as  well  as  that  of  the  newt  and  carp. 

In  all  of  these  a  tinted  particle  appeared,  more  or  less 
constantly,  in  the  cell-wall,  when  the  corpuscles  were  treated 
with  magenta.*    The  presence  of  a  central  nucleus  in  these 

*  III  order  lo  bring  ont  tlie  best  results,  it  was  found  requisfle  to  motlify 
t}p  itresgih  and  qiiantity  of  the  solution  for  the  different  iinds  of  blood, 
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daAses  caused  the  macula  to  be  inrisible  more  frequently  than 
in  marnmalia,  inasmuch  aa  it  sufl'ercd  eclipse  when  situated 
Dver  or  under  the  central  nucleus. 

In  the  fowlj  dacCj  and  minnow,  it  was  found  easy  to  bring 
out  the  parietal  macula ;  in  the  fish  two  spots  were  not  un- 
frequently  seen.  The  macula  was  situated  indifferently  on 
any  part  of  the  periphery,  and  sometimea  it  projected  from 
the  surface.  When  liappily  prepared,  the  specimens  were 
even  beautiful.  The  central  nucleus  was  dyed  of  the  finest 
red ;  and  on  the  delicate  oiitliuR  of  the  cell- wall  hung  the  red 
parietal  macula,  oflering  a  not  altogether  fanciful  resemblance 
to  the  astronomical  figures  representing  the  moon  coursing 
in  its  orbit  round  the  earth. 

At  this  stage  of  the  inquiry  it  was  conecived  that  an  im- 
proved demonstration  might  be  obtained  by  fixing  the  dye 
with  a  mordant,  and  then  subjecting  the  corpuscles  to  a 
lavatory  procesSj  so  as  to  get  rid  of  the  floating  granules 
which  so  much  interfered  with  the  view.  For  this  purpose 
a  solution  of  tannin  (\vliich  is  one  of  the  mordants  for 
magenta  used  in  the  arts)  was  employed,  and  some  advan- 
tage was  found  therein,  "When  a  solution  of  tannin,  of 
three  grains  to  the  ounce  of  water,  was  added  to  blood  that 
Lad  already  been  dyed  with  magenta,  it  was  found  that  the 
parietal  raaeulaj  had  their  colour  intensified,  and  that  they 
became  more  conspicuous  objects.  The  investigation  "naa, 
however,  not  pushed  auy  further  in  this  directiou,  for  it  was 
found  that  tannin  alone  produced  an  even  more  remarkable 
effect  than  magenta.  To  this  effect  I  now  desire  to  draw 
particular  attention. 

When  a  solution  of  tannin,  of  the  strength  of  three  grains 
to  the  oiincCj  was  applied  to  human  blood,  or  to  that  of  the 
horse,  ox,  sheep,  pig,  or  cat,  the  blood  immediately  became 
turbid  j  and  when  a  drop  was  placed  under  the  microscope^ 
the  corpuscles  were  found  greatly  changed,  aa  represented  in 
fig.  2. 

Each  corpuscle  appeared  to  have  thrown  out  a  bright, 
higlily  refractive  bud  or  projection  on  its  surface.  The  pro- 
jections were  usually  about  a  fourth  part  of  the  size  of 
the  corpuscle  on  which  they  were  fixed  j  but  they  varied  con- 
siderably. Some  were  only  minute  bright  specks  in  tlie  cell- 
wall;  others  were  half  or  even  two  thirds  as  large  as  the 
corpuscle  itself.     \evy  rarely  (in  mammalian  blood)  two  such 


Tliis,  doubtless,  depentled  npou  Ibe  Tarjing  deaaiUes  of  Ihc  liquor  sauguids 
■ad  oell-contenta  in  difcreat  auimiils. 
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projectLoiLa  were  seeu ;  and  as  rarely  a  corpuscle  was  devoid 
of  auy. 

The  projections  were  commonly  round  or  dorae-sbaped, 
bordered   with  a  deeply   refractive  outline.     Frequently   a 


FiQ.  2. 


°6 
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Human  blood  after  the  action  of  tannin. 

a.  Double  puliuiation. 

b,  b.  Hooded  modification. 

e.  Outline  of  the  cell  seen  continuously  through  the  puliuiation. 

d.  Bursting  of  the  pulluUlions  independently  of  destruction  of  the  cell. 

minute,  apparently  vesicular  body  could  be  seen  within  this 
outline,  and  then  the  projection  presented  a  curiously  hooded 
aspect.  (Fig.  2,  b,  b.)  In  a  urinary  deposit  from  a  lad  twelve 
years  of  age,  containing  pus  and  blood,  nearly  every  blood- 
disc  presented  the  hooded  appearance  after  the  addition  of 
tannin. 

The  blood  of  the  fowl,  turkey,  duck,  and  goose,  showed 
exactly  analogous  phenomena  with  the  same  reagent.  (See 
fig.  3.) 

The  projecl'.on  had  sometimes  the  hooded  character  with  a 
vesicular  body  within ;  sometimes  the  projection  offered  no 
such  distinction  of  parts.  It  was  situated  indifferently  on  auy 
part  of  the  periphery.  In  all  the  birds  examined  a  second 
projection  was  as  rare  as  in  mammalia. 
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Of  fislij  the  dace,  minnow,  and  carp^  were  examined.  The 
tannin  solution  produced  a  similar  eflect  to  that  seen  in  the  fowl 
— with  this  diflerencej  that  a  large  number  of  corpuscles  had 

Fig.  3. 
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Blood  of  fowl  after  the  actiuu  of  tannin. 

two  projections  instead  of  one.  In  the  carp  double  and  single 
projections  occurred  in  about  equal  proportions;  in  tlie 
miuDoir  double  projections  were  all  but  universal.  The 
second  projection  was  situated  sometimes  at  the  opposite  pole 
of  the  disc,  sometimes  in  near  proximity  to  its  fellow,  or  at 
any  point  between.  Very  rarely  a  third  projection  was  seen 
in  the  dace. 

In  the  blood  of  the  froff  there  was  a  strong  tendency  to  the 
indefinite  multiplicatioQ  of  the  projections;  two,  threCj  four^ 
and  eveti  five,  would  rise  in  sunccBsion  on  the  stirface  of  the 
disc.  It  appeared,  too,  not  unfrequently  as  if  the  entire  outer 
membrane  of  the  cell  was  detached  from  the  parts  beneath,  and 
raised  into  eight  or  ten  unequal  elevations,  giving  the  outline 
of  the  disc  an  irregularly  crenate  appeai-aucc.* 

The  formation  of  these  singidar  projections,  or  puUulations^ 
on  the  blood-discs  could  be  watched  without  difficulty  by 
placing  a  drop  of  the  tannin  solution  beneath  the  corering 

*  Tlicre  is  a  ceKain  ai^juslment  of  the  proportions  between  Die  tn»n[n 
tojution  and  bloo4  req^iired  Lo  biirg  out,  llic  eflects  described  in  llii$  pnper; 
bul  Llic  proncT  proporlions  arc,  priiclically.  Tcry  easily  fonnd  after  a  few 
trials  for  tarii  kirtd  of  blood-  In  nianinijili''iii  btood  oiidropof  blood  mixed 
in  A  conirnl  glass  willi  fonr  car  five  of  llic  sotutioti  gi-nerally  anjirercd  fier- 
kctlj.  Aiij-  ennsidcrnble  excess  of  blood  or  solutiou  alo?c  tuese  proportions 
caused  dcilructioii  of  llic  oorpuaclcs. 
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glass,  and  perraittitig  a  little  blood  to  inMntiate  itself  into  the 
solution  under  tlie  microscope.  As  the  blood  flowed  in  and 
mingled  with  the  tannin,  the  corpuscles  were  observed  gra- 
duallj'^  to  enlarge,  and  then  suddenly,  without  previous  warn- 
ing, to  shoot  out  the  projection.  As  a  rule,  it  does  not 
appear  to  grow  afterwards.  The  phenoroenon  was  finely  seen 
in  the  dcfibiinated  blood  of  the  fowl  after  it  had  been  aUowed 
to  sink  through  a  column  of  syrup  (sp.  gr,  1025)  in  a  test- 
tube.  Fowl^s  blood  washed  in  this  way  was  mixedj  in  a  little 
glassj  with  Jibout  five  times  its  volume  of  the  tannin  solution, 
and  a  drop  immediately  put  under  the  microscope.  The 
discs  fii"g.t  enlarge  and  become  rounded,  and  the  central  nu- 
cleus comes  into  view.  In  thirty  or  forty  seconds  the  puUu- 
lation  begins ;  and  each  corpuscle,  with  instantaneous  rapidity 
and  without  previous  sign,  throws  out  its  bud.  The  disc 
itself  suflera  not  the  least  disturbance  during  this  act  j  it  pre- 
serves its  symmetrj'  unchaugedj  as  if  it  had  no  concern,  beyond 
'that  of  proximity,  with  the  sudden  apparition  ou  its  surface. 

No  visible  rupture  of  the  cell-wall  took  place.  Tlie  cir- 
cular outline  of  the  latter  could  sometimes  be  distinctly  fol- 
lowed through  the  projectiou  (fig.  2,  c) ;  aud  as  the  altered 
corpuscles  revolved  in  the  field  of  the  microscope,  the  projcc- 
tion  appeared  to  be  organically  connected  with  it,  but  to 
form  no  part  of  its  cavity.  In  the  human  blood-discs  the 
application  of  acetic  acid,  soon  after  the  tannin,  caused,  on 
two  occasions,  the  pullulations  gradually  to  subside,  and 
finally  to  disappear,  and  then  the  disc  resumed  its  original 
cuTular  outline.  1  failed  to  produce  this  "^redux"  effect  iu 
iVa  fowl  J  and  did  not  always  succeed  with  human  blood, 
probably  because  the  change  produced  by  the  tanniii  had 
gone  too  far. 

The  modification  noted  under  the  term  ''  hooded^'  appear- 
ance depends,  I  believe,  upon  secondary  conditions  of  con- 
centration aud  quantity  of  the  tannin  solution  in  cou^paristm 
to  the  blood.  When  the  hooded  condition  has  been  wutclicd 
in  the  act  of  occurrence,  it  was  noticed  tliat  the  outer  hood 
was  shot  out  first,  aud  instantly  after  this  the  highly  refrac- 
tive vesicular  bocly  made  its  appearance  within.  The  con- 
tents of  the  hood  (excluding  the  vesicular  body}  appeared 
usually  to  refract  the  light  like  the  body  of  the  cell,  or  even. 
lees  strongly;  sometimes,  however,  more  strongly. 

Tlie  efl'ect  of  tannin  did  not  cease  with  the  production  of 
the  elevations  just  described.  At  flrat  the  cells  and  their 
projections  preserved  their  elasticity;  but  after  a  while  (a 
few  minutes,  or  several  hours,  according  to  the  proportions 
used)  the  corpuscles  and  their  projections  b@eOQ)9  solid,  and 
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they  could  be  cracked  by  pressure  under  the  microscope  like 
starch-granules,  ilore  slowly  the  same  destruction  overtook 
the  corpuscles  epontaneously ;  and  this  significant  fact  was 
obsen'ed  in  the  coui*se  of  it : — sometimes  the  cell  ruptured 
before  the  projectioHj  the  latter  persietiag  as  a  bright  granule 
amid  or  near  the  debiia ;  sometimes,  on  the  other  hand  (in 
the  horae),  the  projection  broke  up  before  the  disc  to  which 
it  was  attached.  In  this  latter  ease  the  hood  (if  there  were 
any)  broke  up  first  into  a  scattered  nebula  of  js^anvilar  appear- 
ance, and  then  the  nucleolus-like  body  Trithin  burst  into 
three  or  four  briglit  fragments.  (Fig.  2,  d.)  This  train  of 
events  seemed  to  remove  all  doubt  as  to  the  complete  isola- 
tion of  the  projection  from  the  cavity  of  the  disc.  Last  of 
ail,  the  disc  itself  began  to  crack;  in  a  few  days  aU.  vay  spe- 
ciraeus  were  thus  tlcatroyed. 

In  addition  to  magenta  and  tannin,  the  foUovring  sub- 
fliances  were  tried,  but  they  did  not  produce  phenomena  in 
the  least  analogous  with  the  foregoing :— galHc  acid,  ferro- 
cyanide  of  potiiRsium,  santonine,  sulphate  of  magnesidj 
alcohol  and  water,  solutions  of  carbolic  acid,  of  atropine, 
morpliia,  iodine,  sugar,  gixm,  glycerine,  and  infusion  of 
coflee. 

A  solution  of  picric  acid  produced  the  appearance  of  a 
parietal  particle  like  that  brought  out  by  magenta,  except 
that  it  was  not  coloured.  An  exactly  similar  appearance  was 
on  one  occasion  observed  in  blood-corpuscles  in  the  urine  of 
a  patient  with  acute  Bright*8  disease. 

When  mageuta  was  applied  after  the  process  of  pullulation 
had  taken  place,  the  projections  were  found  to  take  the  dye 
strongly,  aud  especially  the  vesicular  body  within  the  hood. 
By  this  proceeding  beautiful  and  remarkable  objects  for 
microscopical  examination  were  obtained.  In  the  fowl,  dace, 
aud  minnow,  the  projection  was  tinted  earlier  than  the  central 
nucleus — probably  from  its  more  ready  access  to  the  pig- 
ment. The  explanation  of  these  appearances  presents  great 
difficulties,  and  in  the  present  state  of  the  inquiry  can  only 
be  offered  provisionally. 

The  effect  of  the  magenta  solution  is  not  merely  to  tint, 
and  so  render  visible  a  very  minute  body.  In  watching  the 
effect  of  magenta,  t!ie  fii-at  thing  observed  is  that  the  natural 
yellowish  colour  of  the  disc  is  discharged,  aud  that  a  faint 
rose  tint  is  assumed  in  its  stead.  The  discs  at  the  same  time 
lose  their  biconcave  shape.  The  parictnl  macula  is  rather 
"brought  out"  than  revealed,  and  the  action  of  the  solution 
is,  to  a  very  great  extent,  of  a  simply  osmotic  character, 

The  action  of  the  tannin  solution  is  likewise  in,  tteTaa-vw 
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of  a  siiiiiliU'  nature,  but  modified  in  some  very  peculiar  nmn.j 
ner.     Its   first  operation  is    to  cause   the  corpuscle  to  en- 1 
large  by  imbibition,  aud  this  poes  on  pron;ressively  until  atj 
length  the  cell  is  destroyed.     If  the  solutioji  he  strong,  thiaj 
destruction  supervenes  at  once.     The  tamiin  also  unites  with 
the  cell-conteuta  aud  coagulates  them,  imparting  to  the  cor-1 
pusclet  finally,  a  solid  eouaisteuce.     The  conditions  of  the 
imbibition  arc  disturbed  1)^  the  previous  application  of  ma" 
genta  ;  for  do  pullulation,  or  at  most  only  traces,  occurs  when 
tike  corpuscles  are  treated  Jij'ai  with  magenta  and  t/tett  with 
tauniu. 

The  bearing  of  these  obser\'ations  on  the  current  \iewa-| 
respecting  the  structure  of  the  vertebrate  blood-disc  is  im- 
portant.    They  seem  to  warrant  the  inferences  drawn  in  thai 
two  following  paragraphs : 

1.  The  exact  identity  of  the  appearauoes  produced  in  the 
blood-discs  of  the  o-vipara  with  those  observed  in  the  mam- 
malian corpuscles  lends  strong  support  to  the  view  that  these 
corpuscles  are  homologous  as  wholes;  and  that  the  mam- 
maliau  blood-disc  is  not  the  honiologuc  of  the  nucleus  of  the 
coloured  corpuscle  of  the  oviparai  as  was  conceived  by  Mr. 
Wharton  Jones. 

2,  The  observations  likewise  lead  to  the  belief  that  the^ 
envelope  of  the  vertebrate  blood-disc  is  a  duplicate  mem- 
brane; in  other  words,  that  within  the  outer  covering  there^ 
exists  an  interior  vesicle,  which  encloses  the  coloured  con- 
tents, and,  in  the  ovipara,  the  nucleus. 

Dr.  Hensen,*  of  Kiel,  had  already,  in  1801,  convinced  him- 
self,   from   wholly    different    observations,   that    the   blood- 
corpuscles  of  the  frog  possess  such   a  structure.     On  this 
view  the   blood-corpuscle   is    anatomically    analogous   to   a, 
vegetable   cell,    and   the  inner  vesicle  corresponds   to  the] 
primordial  utricle. 

The  present  observations  indicate,  by  direct  proof,  a  dupli- 
cation at  only  one  or,  at  most,  two  points  in  the  blood-discs  J 
of  mammals  and  birds.     Nevertticlcss  certain  appearances, 
occasionally  observed,  favour  the  notion  of  a  complete  dupli- 
cation.    (Pig.  1,  A.) 

The  admission  of  this  liypothesis,  however,  scarcely  re-^ 
roovca  the  difficidtics  sufficiently  to  permit  a  tenable  expla- 
nation to  be  oflcred  of  the  appearances  described   in   this. 
paper.      Yet,   as   it   may   prove  suggestive   to  some  other") 
inquirer,  I  will  not  suppress  what  appeal's  to  rae  the  expla- 1 
nation  least  open  to  objections.     It  might  be  conceived  that 
the  cells  enlarged  by  imbibition,  until  at  length  the  less  dts- 
•  '  Zcitsclirtfi  fiir  wisscncU.  Ikiologie,'  DHad  xi,  p.  208. 
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isibic  inner  membrane  gave  way,  and  permitted  an  extra- 

satiou  of  a  portion  of  tbe  cell-contents  between  it  and  the 
oater  membrane^  its  own  continuity  being  in  the  meanwhile 
instantaneously  restored  by  cohesion  of  the  ruptured  bordere.* 
In  this  way  a  microscopic  drop  of  the  cell-contents  would  be 
lodged  between  tlie  outer  and  inner  membrane,  and  com- 
pletely  severed  from  the  general  cell-cavity.  The  peculiar 
modiBcation  spoken  of  as  the  "  hooded"  appearance  might  be 
due  to  imbibition  of  fluid  between  this  raici'oscopic  drop  and 
the  outer  envelope. 

The  chief  difficulties  in  the  way  of  thia  explanation  arise 
out  of  the  differences  of  nature  which  appear  to  exist  between 
the  projection  and  the  general  cell-contents  of  which  it  is 
Buppoacd  to  be  a  detached  portion.  The  projection  refracts 
light  much  more  highly  than  the  cell-contents;  it  also  is 
deeply  dyed  by  magenta,  whereas  the  cell-contents  are  only 
very  feebly  so. 

In  conclusion,  it  may  be  added  that  important  advantages 
may  be  expected  from  the  use  of  magenta  in  histological 
researches.  Its  inert  chemical  character,  its  prodigious  tint- 
ing power,  and  its  solubility  in  watery  eminently  fit  it  for  such 
a  purpose.  It  will  probably  prove  of  especial  use  in  bringing 
into  sight  objects  which  otherwise  evade  the  visual  organs 
from  tlieir  absolute  colourlessness  and  transparency,  and  from 
tlie  equality  of  their  refraction  with  the  medium  in  which 
they  exist. 


Note  on  the  CoioUftJNO  Matteh  of  the  Red  Sea. 
By  H.  J.  Cafteb,  F.R.S.,  &c,t 

To  those  who  have  sou{j;ht  for  all  that  has  been  published 
on  the  colouring  matter  of  the  Red  Sea,  it  will  be  well  known 
that  the  excellent  memoirs  on  this  subject  by  M.  C.  Moiitagne 
in  18M,  and  M.  C.  Darestc  in  185.7  (both  in  the  'Ann.  des 
Sc.  Nat.,'  the  former  in  aer.  3  ("Bot."),  t.  ii,  p.  331,  and  the 
latter  in  aer.  i  {"  Zool."),  t.  iii,  p,  1"9),  are  the  most  elaborate. 

♦  In  lite  same  manner  as  n  aoap-hubhir,  wtien  bisected,  instead  of  col- 
sing-,  fomii,  in  virtue  of  llieadlinsikcuess  ivnd  fluidily  of  ils  piisdopc,  two 
__.  w  mill  prrecl  bubbles.  Tlint  tlic  ccU-wall  of  llie  blood-disc  possesses 
Some  sucli  endow  incut,  si-cms  \ih;^\\]j  piobablr.  I  have  on  several  occnsinijs 
witnesipJ,  iifler  fiddin;;  iiir^'uuI:j,  the  total  extrusion  of  llic  nucleus,  belli  in 
tlie  fro::  nud  in  the  iicwt,  williout  tbc  least  coUapae  of  ibe  corpuscles. 

+  Extroctcd  bj  peruiission  frotti  llie  'Aunala  and  Mng.  Nat.  Hiit.,' 
Marcii,  iSC3,  sol  xi,  p.  lU. 
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But  to  Elirenbcrg  is  due  the  raerit  of  having  first  descnl 
(in  1826)    the   nature   of    the   organism    from   which   thi 
coloiu'ing-  matter  is  derived.     He  found  it  iu  the  Bay  of  Tc 
itself,  prouoimcctl  it  to  be  an  Oscillatoria,  and  called  it  Ti-*« 
chod^smium  o-j/ZArrf^wj,  which  Montague  has  advisedly  changed 
to  T.  Ekrenhert/ii. 

No  one  who  has  read  Montague's  meraoirj  and  seen  hi 
illustration  together  with  the  organism  itselfj  can  doubt  that 
tho  chief  source  of  the  red  colour  of  the  Red  Sea  is  owin| 
to  the  presence  of  this  little  Oscillatoria,  Nor  can  any  ont 
doubt,  who  haa  read  M,  Dareste's  raemoirj  that  thia  is  not 
the  only  organism  which  coloura  the  sea  red  in  different  pa 
of  the  world. 

It  was  to  confirm  the  obserTations  of  the  latterj  as  well  aa 
to  record  the  fact  itself,  that  I  wrote  the  paper  in  these  'Annals' 
for  1858  (vol.  i,  p.  258),  entitled  "  On  the  Red  Colonrias 
Blatter  of  the  Sea  on  the  Shores  of  the  Island  of  Bombayj 
wherein  it  is  shown  that  this  colour  depends  on  the  presenc 
of  a  Peridinium  {P,  sanguin&im ,  Cart.)  in  innumerabU 
quantities,  in  which  the  chlorophyll  at  first  is  green^  thei 
becomes  j-ellow,  and  lastly  red,  when  the  latter,  mixing  with] 
the  oiUglobules  generated  pari  passu  in  the  cell,  gives  risdj 
together  to  greater  opacity,  and  thus  reflecting  more  strongly  J 
makes  the  presence  of  the  Peridinla  more  evident,  and  cause 
the  sea  in  which  they  are  contained  rapidly  and  almost^ 
iuddenly  to  become  of  a  vermiJiou  or  minium-red  colour; 
after  which,  the  Feridinittm  falls  to  the  bottom  and  thusH 
disappears,  as  if  this  were  the  termination  of  a  cycle  iu  it^H 
existence. 

It  was  not,  however  (although  I  had  formerly  spent  many 
months  on  the  coasts  of  Arabia),  until  returning  to  England^ 
in  June,  1862,  on  board  the  Peninsular  and  Oriental  Company's™ 
steamer  'Slalta/  that  I  had  on  opportunity  of  seeing  the  colour 
of  the  Red  Sea  which  is  produced  by  Trichodesmium  Ehreti' 
hergii — a  circumstance  to  which  I  should  not  have  alhidei 
had  not  Montague  appended  to  his  memoir  certain  qneri 
which,  in  part,  I  can  answer,  at  the  same  time  that,  with  muci 
diffidence,  I  offer  a  few  remarks  on  Montagne^s  generic  cha- 
racters  of  this  organism,  which  are  repeated  by  Kiitssing  ii 
his  'Species  Algarum.* 

Commencing,  then,  with  a  short  account  of  my  own  ex* 
pcrience  of   Trichodesmium  Ehrenbergn  in  the  Ked  Sea,  ^ 
would  observe  that,  on  the  31st  of  5Iay,  18G2,  when  approach, 
ing  Aden,  we  passed  through  large  areas  of  a  yellowish-brown 
oily-looking  scum  on  the  surface  of  the  scHj  and  that  on  th 
2nd  of  JunCj  when  off  the  Arabian  side  of  the  firet  island 
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nghted  in  the  lowei*  part  of  the  Red  Sea  after  Icnving  Adeiij 
it  again  appeared,  and  wc  frequently  passed  through  large 
areas  of  it,  sometimes  continuously  for  many  miles,  until  wc 
arrived  otf  Jubal  or  the  last  island  in  the  upi>er  part  of  the 
Red  Sea,  when,  from  a  calm,  wc  steamed  into  a  strong 
northerly  breeze,  accompanied  by  heavy  sea,  and  saw  no  more 
of  it.  Once  only  I  saw  a  portion  of  brilliant  red  and  one  of 
intense  green  tof^ether  in  the  midst  of  the  yellow. 

The  odour  which  came  from  this  scum  was  like  that  of 
putrid  chlorophyll,  well  known  to  those  who  have  had  much 
to  do  with  the  filamentous  Algae,  both  marine  and  fresh-water, 
but  more  familiarly  to  those  who  have  not  had  this  experi- 
ence by  that  which  comes  from  water  in  which  green  vege- 
tables hare  been  boiled — and  hence  very  disagreeable. 

I  drew  up  some  of  this  acum  in  a  bottle,  and  found  it  to 
be  composed  of  little,  ahort-cut  bundles  of  filaments,  like 
Oscillatoria ;  for  I  had  only  a  Coddington  lens  with  me  for 
their  observation;  and  on  showing  them  to  Mr.  Latimer 
Clark,  the  well-known  supenntendent  for  laying  down  the 
telegraph-cable  through  the  Red  Sea,  &c.,  to  Kurrachee,  who 
was  on  board,  Mr.  Clark  said  that  he  had  obsei'ved  the 
same  phenomenon  in  the  Sea  of  Oman,  where  he  had  ex- 
amined the  filaments  of  the  little  bundles  with  a  microscope, 
and  had  found  them  to  be  "beaded,"  to  use  hia  expression, 
"  with  rounded  extremities." 

On  arriving  in  England,  I  had  no  time  for  examining 
microBCopically  the  speciraena  which  I  had  obtained,  and 
which  had  been  preserved  in  an  equal  quantity  of  alcohol 
added  to  the  sea-watef  in  which  they  had  been  taken,  till 
January  (1863),  when  I  found  the  little  bundles,  which  were 
still  just  visible  to  the  unassisted  eye,  and  like  so  much  fine 
"sawdust"  (to  whicli  they  have  been  aptly  and  commonly 
compared  by  previous  observers,  who  have  seen  them  without 
knowing  what  they  really  were),  varying  in  point  of  measure- 
ment, although,  on  the  average,  perhaps  about  y-  inch  long 
by  -j4Ti  broad,  containing  about  twenty-five  to  sixty  filaments, 
each  of  which  is  about  ~\j  inch  long  by  ^Vtmj  broad,  their 
cells^  which,  of  course,  arc  so  many  discs,  being  sometimes 
thinner,  sometimes  thicker,  than  the  breadth  of  the  filament, 
with  rounded  cells  terminately  at  the  extremities  where  entire, 
but  square  when  the  latter  have  been  broken  off  from  the 
filament.  The  bundles  bore  no  evidence  of  an  investing 
sheath,  but  of  the  filaments  being  held  together  by  mucus 
Bcereted  from  them  generally. 

Further  into  this  description  I  need  uot  enter,  except  to 
state  that  the  cell  was  a  true  Oscillatorial  one,  charged  Tt»Wx 
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a  few  graniiks  suspended  in  its  protoplasm,  and  that  I  saw] 
DOtliing  like  sporidificatioii. 

The  colour  of  the  bundles  to  the  unassisted  eye  was  still 
faiat  yellowiflh;  but  the  filaraentSj  under  the  inicroscopej  wem 
faintly  preen. 

Of  the  questions  proposed  by  Moutagne  (op.  dt.,  p.  355), 
the  second  calls  for  more  information  on  the  size  of  the , 
bmulles.     This  has  been  suppUed  above,  so  far  as  my  obset- 
vation  extends. 

The  third  question  calls  for   information   respecting  the 
presence  of  Inchodesmium  in   the  Sea  of  Oman,  &c,,  as 
bearing  upon   the  origin  of  the  name  "Erytlinean   Sea," 
applied  by  Herodotus  to  all  the  seaa  washing  the  shores  of  j 
Arabia. 

I  have  already  stated  that  I  saw  the  scum  in  the  Gulf  of 
Aden,  also  that  Mr.  Latimer  Clark  had  seen  it  in  the  Sea. 
of  Oman;  and  the  folloiving  extract  from  the  late  Dr.  Buist's 
observations  on  the  "Luminous  and  Coloured  Appearances 
in  the  Sea"  ('Proceedings  of  the  Bombay  Geographical 
Society'  for  1855,  p.  120}  will  show  that  it  exists  in  the 
upper  part  of  the  Indian  Ocean.  The  account  from  which 
this  is  taken  was  communicated  to  Dr.  Buist  by  Dr.  Haines, 
as  witnessed  on  board  the  '*  Maria  Somes,"  in  lat.  21"  N. 
and  long.  42^  E.,  and  it  stands  thus : 

"In  May,  1840,  when  one  third  across  from  Aden  to 
Bombay,  tlie  aspect  of  the  sea  suddenly  changed  upon  ns^ 
and  at  once  seemed  as  if  oil  had  beeu  poured  upon  its  sur- 
face. It  was  atill  as  a  mill-pond,  and  of  a  brownish,  soapy 
hue.  The  water,  on  being  examined,  was  fulj  of  little  fibrils, 
like  horsehair  cut  across,  in  lengths  of  the  tenth  of  an  inch 
or  so.  A  wine-glassful  of  it  contained  hundreds  of  them. 
.  We  sailed  tbrouj^h  them  for  about  five  hours;  so 
that  they  probably  extended  over  a  surface  of  500  miles," 

The  occurrence,  then,  of  Trkhodesmium  Ehrenltergii  in 
the  Red  Sea,  the  Gulf  of  Aden,  the  Indian  Ocean,  and  the 
Sea  of  Oman,  ts  so  far  substantiated;  and  as  the  yellow  cfllour 
in  all  instances  probably  jiasscs  iuto  red,  wc  have,  apparently, 
the  explanation  of  the  whol^  of  these  seas  having  been  called 
by  the  Greeks  "  Erythnean."  I  haye  not,  however,  heard 
whether  it  has  been  seen  in  the  Persian  Gulf.  , 

Further,  wc  learn  fiom  M.  Dareste's  memoir  {op.  di., 
p.  208)  that  Joao  de  Castro,  in  July,  184-1,  when  ofl'  Cape 
Fartak,  which  is  about  the  middle  of  the  south-east  coast  of 
Arabia,  found  the  sea  so  red  that  it  apijcared  as  if  it  had  been 
coloured  MJth  bullocks'  blood. 

Ill  my  own  experience  of  the  Sea  of  Oman  and  the  whole 
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»hore-8ea  of  the  Bouth-east  coast  of  Arabia  from  Muscat  to 
Aden,  where,  under  its  survey,  I  passed  all  the  moutlia  of 
th*!  years  1814-i5,  and  of  1^45-46,  with  the  exception  of 
those  of  the  stonny  moiisooiij  viz.,  JutiCj  July,  August,  and 
September,  the  presence  of  the  scum  above  described  never, 
to  my  knowledge,  was  once  observed.  I  am,  therefore,  in- 
clined to  infer  that  it  is  chiefly  confined  to  the  sea  some  dis- 
tance off  shore.  Yet  Ehvenberg,  iii  1823,  saw  the  Bay  of 
Tor  covered  with  itj  even  up  to  tlie  sands. 

Lastly,  1  would  advert  (but,  as  before  stated,  with  much 
diffidence)  to  tliat  part  of  the  generic  characters  of  Tncho- 
fiejtmium  Ehrenberyn  in  which  we  find  tlie  expression  "prime 
rubro-sanffuine^,  tandem  virides,"  first  nscd  by  Montagnc 
(Atf., p.  346),  and  then  repeated  by  Kiitzing  in  his  'Species 
Algarum,'  because  the  facts  connected  with  the  accounta 
given  of  those  who  have  seen  the  scum  formed  by  Tricho- 
deBininm,  together  with  ray  own  experience  of  Algse  generally, 
Jead  me  to  the  opposite  couclusiou,  viz.,  that  Trichodesmium 
is  at  first  green,  and  subaequently  becomes  red. 

It  is  true  that  irs  chief  colour  in  the  Bay  of  Tor,  when 
seen  by  Ehrenberg,  was  red ;  it  was  red,  like  ''red  sawdust," 
when  seen  by  M.  E.  Dupont  in  the  Red  Sea  {ap.  Montagne, 
/.  c.) ;  but,  on  the  other  handj  wliat  I  saw  in  the  Gulf  of 
Aden  and  in  the  Red  Sea,  together  with  what  Mr,  Latimer 
Clark  saw  in  the  Sea  of  Oman,  and  Dr.  Haiues,  as  above 
stated,  in  the  Indian  Ocean,  was  nearly  all  of  a  yellow  oily 
colour ;  and  this  is  the  appearance  that  I  have  beard  gene- 
rally assigned  to  it  by  those  who  have  been  in  the  habit  of 
traversing  the  seas  mentioned. 

Next  to  the  yellow  colour,  red  is  the  moat  prevalent,  and 
green  least  of  all.  Some  of  that  seen  by  Ehrenberg  was 
intensely  green  ;  this  was  the  case  also  with  the  green  portion 
that  I  saw  with  the  red  above  noticed ;  while  Ehrenberg  saw 
other  portions  of  a  less  green  colour.  So  niuch  for  what  has 
been  stated  respecting  the  colours  under  wliich  Trichodesmium 
haa  appeared. 

We  come  now  to  the  usual  coarse  presented  by  other  Algie 
in  arriving  at  a  red  colour.  If  we  take  the  Peridinium  wliich 
colours  the  sea  red  on  the  shores  of  the  island  of  Bombay,  wc 
shall  find,  as  ahove  stated,  that  it  is  at  first  green,  then  yel- 
jowish,  and  lastly  red.  In  the  green  stage,  the  contents  of 
the  cell  are  so  thin  and  watery  that  they  easily  allow  the 
light  to  traverse  them,  and  thus  the  Peridinium  passes  un- 
observed ;  hut  as  they  become  inspissated,  oil-globules  gene- 
rated, and  the  chlorophyll  changed  first  to  yellow  and  lastly 
to  red,  these  contents  become  more  opaque  j  and  thus  the 
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Pfridinmm,  by  rcflectiug  much  more  light  than  it  did  at  firstt 
comes  raplJly  into  notice,  and  by  its  nuinhers  gives  a  general 
red  c'uloar  to  that  part  of  the  sea  in  ivhich  it  may  be  present, 
Tlu;  same  is  frequently^ — imitccl,  commonly — the  course  with 
Eui/lena  iii  frcsU-wnter  ponds.  The  Hltle  Prolocoecus  wliicli 
colours  tbt!  salt  red  in  the  suit-pans  of  the  Island  of  Bom  bay, 
is  green  in  the  active  period  of  its  existenec,  but  bccomeil 
red,  and  settles  down  into  the  "still  form"  of  the  eome 
colour;  while  the  common  green  Protococcns  of  the  fresh- 
water tanks  loses  its  red  spot  in  the  still  form,  and  gains  it 
again  in  tlie  active  or  repix)d«cing  period  of  its  existence.  So 
red  Euyknae  often  becomes  green;  but  the  usual  course 
appeal's  to  be  for  the  green  to  appear  first. 

The  red  colour  aieo  appears  to  herald  the  termination  of 
some  period  in  the  existence  of  the  species.  Thus  the  Peri-  ^ 
d'miitm  above  mentioaedj  af^er  becoming  red,  loses  its  cilia,  H 
assumes  the  still  form,  and  sinka  to  the  bottom.  The  same 
is  the  case  with  the  Proiococctis  of  the  salt-paus  of  Bombay; 
but  instead  of  adhering  to  the  ealt,  it  seeks  out  and  settles 
upon  the  crystals  of  carbonate  of  lime  that  are  among  those 
of  the  salt.  The  chlorophyll  changes  from  greeu  to  red  also 
in  some  of  ihe  resting  spores  of  the  confervoid  Algie,  as  in 
Spfusrepka*  and  iu  Protococms  pluviaiis,  where  also  in  both 
it  becomes  green  again  ou  gcrminatiouj  which  led  Colin  to 
state  that  the  green  colour  is  connected  M'ith  "vegetation" 
or  the  early  part  of  the  existence  of  the  individual,  and  the 
red  with  "  Iructifieation  "  or  the  tcnuinationt.  So  that, 
altogethprj  the  passage  of  the  colour  from  green  to  red  iu 
the  filitineut  i5ccms  to  be  more  likely  than  the  opposite. 

Thus,  as  the  evidence  regarding  Ti-Qthoditsmiiim  iu  the  seas 
above  mentioned  is  more,  if  anything,  iu  favour  of  its  yellow 
than  its  red  colour,  and  that  it  i&  also  sometimes  green,  while, 
in  the  common  course,  where  algie  present  red  and  fircen 
coloure  iu  their  respective  cycles  of  existence,  the  latter 
appears  first,  and  the  Peridiidiiin  above  nieiitioned  pasisca 
from  greeu  to  yellow  and  then  to  red,  &c.,  it  seems  not  un- 
reasonable to  infer  that  Tric/wdtftmiam  EhreHbtrg'd  docs  tiic 
Bnme,  and  that,  therefore,  so  mneh  of  Jlontagne's  genciic 
characters  of  Trichodcsmium  Ehrenhcryii  as  relate  to  its 
colour  (viz.,  that  it  is  "at  first  red  and  at  length  greea") 
should  be  reversed. 

If  it  were  desirable  to  adduce  evidence  of  the  faint  green 
colour  which  Triehudtamium  probably  presents  in  the  first 
Stage  of  it(  existence,  from  the  observation,  too,  of  probably 
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tlie  same  organism  in  other  parts  of  the  world,  one  might 
cite  those  of  Peron,  who  likens  it  to  "poussiere  gris&tre," 
and  of  Darwin,  who  compares  it  to  "cut  hay/'  &c.  (op.  cit.); 
but  it  seems  better  for  this  argument  not  to  go  beyond  the 
seas  washing  the  shores  of  Arabia. 

To  what  the  "  intense  green,"  under  which  this  organism 
sometimes  presents  itself  in  the  Bed  Sea,  owes  its  production 
I  am  ignorant,  unless  it  be  indicative  of  sporidification,  which, 
from  what  I  think  that  I  have  seen  in  Oscillatoria  princeps, 
seems  to  take  place  in  this  family,  not  from  the  conjugation 
of  its  cells,  but  from  the  division  of  their  contents  into  zoo- 
spores. Much,  therefore,  remains  to  complete  the  histoiy  of 
tnb  little  plant ;  and  this,  unfortunately,  can  only  be  obtained 
by  watching  it  long  and  narrowly  in  its  proper  habitat. 


The  following  observations  are  contftiued  in  a  letter  in 
the  above  Periodical  nddressed  to  Professor  Vou  Siebold. 

After  referring  to  tlie  circumstance  that  he  had  already  on 
a  previous  occasion  noticed,  in  a  communication  to  the  same 
correspondent,  the  most  important  facta  relating  to  the  con- 
tractile filaments  in  plants  belonging  to  the  thistle  tribe^ 
Professor  Cohn  proceeds  to  remark  that  in  the  Cyuareas  the 
five  filaments  are  inserted  into  the  tube  of  the  corolla,  and 
support  at  their  extremities  the  anthers  which,  as  in  all  the 
CompositEe,  are  conjoined  into  a  complete  tube. 

At  the  time  of  flowering,  this  anther-tube  is  closed  at  the 
Budj,  and  envelopes  the  pistil  which  arises  at  the  base  of  the 
corolla  from  the  inferior  ovary. 

At  this  period  the  anther-tube  rises  about  4  mm.  above 
the  summit  of  the  corolla.  "When  touchedj  pollen-masses  are 
extruded  from  its  apeXj  and  at  the  same  time  the  tube 
exhibits  a  peculiar  twisting  movement. 

After  about  five  minutes  the  experiment  can  be  repeated ; 
the  pollen  is  again  forced  out  of  the  tube,  and  the  twisting 
movement  will  he  again  witnessed. 

Gradually,  however,  the  pistil  rises  above  the  summit  of 
the  anther-tube,  and  in  proportion  as  it  does  so  the  irrita- 
bility diminishes,  until  at  length,  when  the  stigma  projects 
4 — 5  mm.  beyond  the  anther-tube,  that  property  ceases  to 
be  manifested  at  all. 

But  it  is  not  till  this  time,  when  its  lobes  begin  to  divari- 
cate, that  the  stigma  becomes  capable  of  impregnation. 

In  general,  not  more  than  twenty-foxu'  hours  at  most  elapse 
from  the  beginniug  to  the  cessation  of  the  irritability,  and 
frequently  the  space  of  time  during  which  it  exists  is  still 
shorter. 
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lu  maiiv  CynareiB,  wlien  the  irritability  is  not  manifested, 
tliis  will  be  found  to  arise  from  the  circumstance  that  the 
flowers  have  been  esamiued  at  too  late  a  period.  As  a  rule, 
it  may  be  said  to  he  too  late  when  the  stigma  is  visible  aboTO 
the  antlier-tube. 

As  is  well  known,  the  cause  of  these  phenomena  resides 
wholly  and  solely  in  the  filaments,  which  each  time  they  are 
touched  instantly  contract,  and  after  a  while  extend  them- 
sekes  to  their  original  length.  The  expulsion  of  the  poUen 
from  the  anther-tube  depends  upon  the  circumstance  that  the 
tube,  as  the  filaments  sliortcn,  is  drawn  downwards  on  the 
pistil  ahont  1 — 2  mm.,  and  is  afterwards  pushed  upwards 
again.  The  contractility  of  the  filaments  h  shown  in  the 
most  interesting  manner  in  preparations  in  which  nothing 
but  the  anther-tube  is  left,  and  in  ivhieh  the  five  filaments 
liave  been  cut  away  from  the  corolla^  and  thus  rendered  free 
to  move  independently.  Under  these  circumstances  they 
—  ''ihit  the  liveliest  irritability  whenever  they  are  touched  j 
retractmjj  vi.„nisclvc8,  bending  and  twisting  out,  and  again 
becoming  extendcQ,  -^  then  bending  over  on  the  opposite 
side,  twining  'themselves  togtilif-r,  &c.,  so  that  it  is  hardly 
possible  to  escape  the  impression  thai  v.c  arc  witnessing  the 
movements  of  a  Hydra,  and  not  those  of  any  part  of  a  plaut. 
Professor  Cohn  has,  on  a  former  occasion,*  pointed  out 
the  laws  by  which  these  motions  are  regulated^  and  the  con- 
clusions he  then  arrived  at  have  since  been  confirmed  by  the 
further  obser\'ations  of  Kabschf  and  of  Unger.J 

He  has  shown  that  the  contractile  filaments  were  ener- 
getically affected  V>y  the  electric  current ;  contracting  instantly 
under  a  fteeblt  current,  but  again  extending  themselves  after 
a  time,  and  then  again  manifesting  irritability. 

A  powerful  current  kiiiit  the  filaments  instantly;  the  eonse- 
quencc  of  which  is  that  the  contractile  filaments  do  iiot  again 
extend  themselves,  but,  on  the  contrary,  continne  to  contract 
more  and  more,  until  at  the  end  of  about  an  hour  they  are 
not  more  than  half  their  original  length. 

When  killed  by  other  means,  as,  for  instance,  by  immersion 
in  alcohol,  glycerine,  or  water,  a  similar  ghnrtening  of  the 
filaments  to  less  than  half  their  original  lengtli  is  observed; 
it  is  clear,  therefore,  that  this  contraction  cannot  be  due 
simply   to   a  shnnkingf  from  desiccnHon,      It  may  also  be 

•  In  n  pancr  in  the  'Ablismtll,  d,  ScUlMiselim  Gcscltscliart.  f,  Vatevl. 
CoUur,"  1801-  (An  •batract  of  (his  valuable  paper,  by  Dr.  ArllHgc,  will  be 
found  in  llie  '  Aiitiajs  of  NaL  History'  for  March,  18GS.) 

t  'Bolaiiiscli.  Zcitung,'  1861. 

X  Ibid.,  \&m. 
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retnarkcd  that  aitcr  spoutaueous  or  natural  death  the^  fila- 
ments contract  to  the  utmost, 

AltUoughj  eventually,  the  pistil  may  project  ahout  5  mm. 
beyond  the  anther-tiibe,  this  arises  in  the  smallest  possible 
degree  from  the  growth  of  the  pistil  itself,  after  the  flower 
has  hurat.  The  true  cause  of  the  apparent  elong^ation  is 
the  retraction  of  the  aiUher-tuhc  hy  the  shorteniug  of  the 
filaments  after  their  tleath,  jmd  iu  consequence  of  which  the 
tube  will  at  length  be  found  |  to  1  rani,  beiow  the  summit  of 
the  corolla,  above  which,  a  few  hours  before,  it  had  pro- 
projected  3 — i  mm. 

Having  a  short  time  since  obtained  a  new  microscope  by 
Hartneck,  Professor  Cohn  determined  to  investigate  the 
anatomical  changes  undergone  by  tlie  contractile  filaments  m 
their  contraction. 

In  order  to  examine  the  filaments  in  the  elongated  iiTitable 
condition,  it  is  necessary,  first  of  all,  to  remove  the  air  with 
Tvhich  certain  passages  in  the  internal  tissue  are  p^r*-*-"/ 
filled,  and  owing  to  which  tlie  transparenev  f^*"  '^"^  lissae  is 
much  impaired. 

The  air  mav  be  removed  hy  placing  upon  a  filament  sur- 
rounded with  irater,  a  eovering-glass,  upon  which  the  ob- 
jective is  screwed  down  wit)i  moderate  force,  and  so  as  to 
subject  the  filament  to  a  slight  comin-casiou.  The  object  is 
then  to  be  pushed  for  its  entire  length  under  the  ohjective- 

hy  this  means  the  whole  of  the 
Fig.  a.  Fig.  J.  air  is,  as  it  were,  squccKcd  out^  h 

and  its  place  supplied  with  the  ^ 
water  or  glycerine,  as  the  case 
may  be;  and  the  internal  tissue 
covering    the  cjjidermis  readily  fl 
brought  iu  vieiv.  ™ 

The  tissue  of  the  filament  con- 
sists of  a  central  vascular  bun- 
dle, containing  principally  an- 
nular and  closely  wound  spiral 
vessels,  and  surrounded  by  rows 
of  elongated  cylindrical  cells, 
placed  one  above  another,  and 
separated  by  straight,  transverse 
dissepiments.     (Yig.  a.) 

Extenially  the  filament  is  co- 
vered  with  an  epidermis  com- 
posed of  similar  cells,  which,  on  ' 
the  upper  side,  are  thicker  and 
fionvcx,  so  that  the  filament  appears,  as  it  were,  to  be  grooTed. 
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(Fijj.  d.)     The  epidermis,  again,  is  roverrd    by  a  tolerably 
thick  cuticle.     Upon  this  cuticle  rise  pccaiiar,  conical  hnirsj 
composed  of  two  flat,  contiguous  cells,  and 
whose   gelatinifofm,    thickened   nicnitjcaties  Fig.  c, 

are  also  covered  by  the  cuticle,   (Fig.  c.) 

When  the  interior  cells  of  an  irntable 
filament  in  the  state  of  fhrnfation  are  placed 
under  a  sufficient  Diagnifyiiig  power  and  ac- 
cnrately  defined,  or  ai'C  exposed  by  a  lonj^- 
tudiunl  incision,  they  a]>pear  longituriinnily 
striated^  as  if  furniahed  with  lougititdinal 
fibres.     (Fig.  a.) 

But  iu  the  state  of  coM/rac/ion  tbeir  aspect 
is  quite  difl'creut,  as  is  best  seen  in  a  tiia- 
ineiit  which  has  already  become  shortened 
below  the  summit  of  the  corolla.  At  this 
time  the  filaments  have  lost  their  vitality, 
as  is  proved  by  the  contracted  couditiyu  of  the  primordial 
utriclc- 

In  this  condition,  if  the  air  lias  been  removed,  all  tlic  ccUs 
sent  close,  ira/ijtverse  strife,  as  if  the  thin  iilamcnt  were 

mposed  solely  of  spiral  vessels.  (Fig,  i).  Tiiosc  poitiona, 
consequently,  of  the  filament  in  which  more  especiiLlly  short 
cells  esist  exhibit  the  closest  transverse  striatiou,  almost  like! 
that  of  transversely  Btriped  uniscle. 

This  appearance  is  due  to  the  circumstance  that  the  cells  in 
the  act  of  shortening  become  very  ref/ularltf  and  clunelij  wi-'tukied. 
The  walls  of  the  cells,  consequently,  appear  to  be  very  closely 
and  finely  plaited,  as  many  as  from  ten  to  twenty  transverse 
wrinkles  occurring  in  the  space  of  ,,  ,',75  mm.  The  apparent 
fibres  which,  as  above  said,  run  sometimes  perpendicularly, 
sometimes  oblic|Ucly  to  the 
li)Tigitudinal  axis,  correspond  *''''•  ''• 

exactly   to    these    transverse 
wrinkles  of  the  cell-wall. 

The  corrugation  is  seen  in 
all  the  cells,  includtn*;  those 
of  the  epidermis  (figs,  d  and  e), 
except  that,  as  regards  the 
innermost  part,  next  tn  the 
ttii'-p!issaf;;e9,  the  cells  often  remain  un- 
vriukled. 

The  corrugation  of  tlie  cells,  conse- 
quent  upon  their  shortenings,  rauy   he 
obsened   to   take   place   under    the   microscope,    inasmuch 
M   the    water    or    glycerine    entering    the    air-dncts    kills 


'^m 


Fia. «. 


190 


COHN,  ON    THE    CONXn^CTILK 


the  csoUs  more  or  less  rapidly ;  and  as  tliis  takes  place,  the 
outliiie  of  the  cells  becomes  uudukterlj  whilst  at  the  same 
tirae  their  walls  are  partially  separated  by  a  wider  interval. 
After  a  little  time  the  transverse  striation  of  the  celU  is 
manifest  throughout.  The  most  extreme  degree  of  shortening 
of  a  filament,  and  at  the  same  time  the  clospBt  transverse 
striation  of  its  cells,  is  seen  when  it  is  bmught  in  contact 
with  a  drop  of  sulphuric  ncidj  by  this  reagent  all  the  cells 
are  rendered  of  a  lemon-yellow  colour,  whilst  the  scattered 
poilett-graiiis,  from  the  coloration  of  their  membrane,  become 
purple-violet.  Concentrated  sulphuric  acid  soon  destroys  the 
celUwttll,  leaTinj;  only  the  cuticle,  which  is  ultimately  black- 
ened. Potass  also  colours  the  cells  yellow  and  corrujjatea 
them  very  deeply,  whilst  tlie  membrane  of  the  pollen-grains 
assumes  a  beautiful  brown-red  hue.  Nitric  acid^  which  gives 
the  cells  a  pole-yellow  colour  (orange -red  after  addition  of 
potass),  contracts  tlie  eeU-mcmbrane,  but  it  causes  a  remark- 
able distension  of  the  cuticle,  which  is  thus  raised  up  in  the 
form  of  an  elevated  pouch  from  the  epidermisj  and  is  de- 
tacjied  even  from  the  hairs. 

If  the  filaments  are  crushed  under  strong  pressure,  the  cells 
are  unable  to  contract-  but  as  soon  as  the  covering-glass  is 
raised,  all  the  cells  iu  on  instant  exhibit  the  transverse  stria- 
tion.  The  rugte,  however,  owing  to  the  far  too  rapid  contrac- 
tion, are  ^'ery  irregular,  and  whole  masses  of  colls,  under 
these  circumstances,  may  be  seen  to  become  curved. 

Aithoiigh  at  present  Professor  Cohu  has  been  unable  to 
observe  the  action  of  transitory  irritation  upon  the  form  of 
the  cells,  since  the  filaments  which  have  been  penetrated  by 
water  no  longer  react,  he  entertains  no  doubt  that  the  mo- 
mentari/  conti'actions  caused  by  irritants  depend,  equally  with 
the  permanfiit  sliortcning  consequent  n\vm  death,  upon  the 
transverse  corrugation  of  the  cells. 

It  ^ould  seem,  therefore,  that  the  contractile  cells  of  the 
Cynarea;  correspond  in  their  behaviour  es.ietiiia}ly  with  those 
of  unsiriped  muscle,  and  we  may  naw  be  said  to  be  acquainted 
willi  plants  in  reality  (so  to  speak)  furnished  ictth  imtacles. 

Tiie  contractile  cells  arc  distinguished  by  the  extreme 
delicacy  of  their  wall,  which  is  thinner  than  in  any  other 
tissue  with  wLich  Professor  Cohn  is  aequainte<l.  It  i*  only 
the  extremities  of  the  filaments  upon  which  the  anther  is 
supported  that  are  found  to  be  composed  of  short,  square,  very 
thick  cells,  but  these  arc  evidently  not  contractile.  Pro- 
fessor Cohn  had  on  a  previons  occasion  shown  that  the  fila- 
ments become  thickened  in  the  same  proportion  that  they 
diminish  in  length.      A  filament,  for  instance,  thut  before 
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it  was  irritated  was  tHt/"  broad,  became  after  irritation 
-rVAAf'" ;  another,  from  a  ividth  of  -,\,Vt,"'  acquired  one  of 
-rLijij'";  and  a  third,  from  -r',i/,/"  became  t',;\.^"'. 

In  close  eonnectiou  wit+i  this  is  the  circumstance  that  the 
cells  before  shortnung  are  lontjilndmaUy ,  atid  after  it  tram- 
rer stiff,  striated. 

Ill  his  former  memoir,  Professor  Cobn  had  come  to  the  con- 
clusion that,  in  tlicir  clotigated  condition,  the  cells  of  the  fila- 
inents  were  in  a  state  of  active  (extension,  and  that  the  shorten- 
inp,  either  uiioii  irritation  or  after  death,  depends  upoi*  « 
relaxation,  in  cotiseqnencc  of  which  the  elasticity  '-«'cli  Ijad 
acted  !i3  an  opponent  to  the  expansion  forp^  cs^jlisa  tlie  con- 
traction. 

From  this  it  would  appear  t'lat  the  condition  in  the  con- 
tractile  filaments  would  'Jc  the  opposite  to  that  of  the  con- 
tractile animal  tU'Ue  (muscle),  inasmuch  as  in  the  latter  the 
contracted  condition  is  regai-dcd  as  the  active  one  and  the 
elongated  as  the  passive. 

H\s  later  researches,  lie  says,  have  served  only  to  confirm 
the  notion  that  the  shortening  of  the  filaments  is  of  a  pas- 
sive nature,  and  due  to  elasticity,  and  he  is,  on  this  point,  more 
than  ever  inclined  to  lay  great  weight  upon  the  peculiar 
thickness  of  the  cuticle,  which  evea  in  the  most  completely 
shortened  filaments  exhibits  no  appearance  of  corrngation, 
and  consequently  must  be  in  the  highest  degree  elastic,  so 
that  it  is  ablcj  after  the  death  of  the  cells,  to  cause  even  a 
powerful  contraction  of  the  filaments  by  a  tratisverse  corru- 
gation. 

He  is  also  convinced  that  at  least  hi  the  lowest  animals,  which 
posMSB  no  muscles,  but  only  a  contractile  parenchyma,  a  con- 
ditton  obtains  similar  to  that  observed  in  the  contractile  vege- 
table cells.  In  these  animals  also  irritation  causes  a  momentary 
and  death  an  extreme  and  permanent  contraction,  consequent, 
in  fact,  upon  the  elasticity  of  their  cuticle,  whilst  the  exten- 
sion and  elongation  is  iu  them  a  vital,  active  process. 

He  refers,  as  a  further  instauoe  of  the  siime  kiiid,  to  the 
stems  of  the  YortieellEe,  which  after  death,  as  upon  irri- 
tation, are  rolled  up,  and  again  acting,  extend  themselves, 
and,  again,  to  the  processes  of  the  Amceba,  Actitiophrys, 
Hiffiugia,  Arcetta,  and  the  Rhizopoda  in  general,  in  which  the 
elongation  is  manifestly  an  active  process,  whilst  the  same 
organs,  upon  being  irritated,  as  after  death,  contract  into 
a  ball. 

Experiments  with  contractile  infusoria,  which  have  been 
irritated  by  an  electric  current  from  an  induction-apparatus, 
exhibit  a  perfect  resemblance  to  the  phenomena  represented 


XB4  ON   THl   ANATOSry  OF   SXQITTA. 

in  the  contractile  TCget«ble  tissues.  Trachelocera  olor  siid- 
dealy  contracts  its  ueck  and  shortenB  itsetf  j  on  a  stmngrer 
current,  it  becomes  flattened  out,  sarcode  escapes  Mid  the 
entire  ci-eatiire  becomes  ditHueut,  whilst  exhibiting  the  well- 
known  wonderful  coQtractioU3 ;  the  same  thing  takes  place  in 
Paramecium  aiireUa. 

Lastly^  Hydra  v'mdis  exhibits  exactly  sirailnr  conditions. 
^hr  yutetretching  of  its  tentacles,  the  elongation  of  t!ie  bodyj 

niiuiifc^tly  an  active  proceedinjj.  When  at  rest  and  after 
tji'coni**  ihortened  into  an  almost  invisible  particle. 
- 'i^t^rr,  aiio&k  induction-current  causes  aa  instanta- 
jicO'i^  '.'tirul^  ;  ■■  Tinder  a  continued  current  of 

tbcBftoae  utri  i  .  i  rjduAlljTts  in  again;  a  stronger 

Current  caij-i  •  u  i*  ivtwcd  covomttion;  a  very  powerful  shock 
induces  contracLiMi  to  tho  utmo*i,,  ijut  ttj'tn^  l/ih,  expan- 
sion no  hngef  takes  pUtttt  iut  instmd,  c  ff^whuil  di$8oiufion 
of  tke  body. 

The  contractile  phenomena  in  the  paicti!*lt^ina  of  |i1«nt:<i 
and  of  the  lower  animals,  consequently,  •(>  (la  as  injuTt  L;;* 
SB  vet  gouCj  follow  the  same  laws. 


Notes  on  the  Anatomy  of  Sagitta. 

Dr.  H.  a.  Pagenstecher*  has  described  what  he  re- 
gards as  a  new  species  of  Sagitta,  occurring  at  Cette.  But 
as,  unfortunately,  he  appears  to  have  met  with  only  a  single 
specimen,  his  determination  of  its  specific  distinction  cannot 
be  regarded  as  definitive. 

The  specimen  observed  was  furnished  on  one  side  with 
seven,  and  on  the  other  with  eight,  large  hooks.  The 
smaller  hooks  were  placed  in  two  groups  on  either  side, 
towards  the  middle  of  the  under  side  of  the  upper  lip.  Each 
group  consisted  of  five  pointed  spines,  all  directed  backwards. 
The  two  anterior  groups  were  situated  nearer  to  each  other 
than  the  posterior.  A  bundle  of  the  minute,  bristle-like 
hairs,  which  have  been  observed  on  the  sides  of  the  body  in 
other  Sagittte,  was  in  the  present  species  noticed  on  each  side, 
even  of  the  head.  The  abdominal,  anal,  and  caudal  fins  con- 
stituted a  continuous  expansion,  surrounding  the  entire 
hinder  part  of  the  animal.  The  caudal  portion  of  the  Sagitta, 
though  not  more  than  4  mm.  long,  was,  nevertheless,  filled 

♦  'Zsitsch,  f.  wiss.  Zool.,'  Bd,  xii,  p,  308,  pi.  xxix,  fig.  8, 
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with  spprmatic  elements j  the  peculiar  spermtitophores  were 
already  fully  formed,  and  the  ovaricB  were  so  much  developed 
,  as  to  be  readily  forced  by  pressure  iuto  the  head.     It  would 
'seem,  therefore,  thai  the  species  is  oue  of  the  smallest  known. 
The  principal  pcciiliai'ity  which  especially  induced  Dr.  Pu- 
gensteeher  to  direct  attention  to  the  form,  consisted  in  thn 
existence  of  a  pair  of  spccitil  organs  on  the  dors<al  aspect  of 
the  head,  one  on  cither  sitle.     These  organs  were  placed  at 
tlie  base  of  the  upper  lip,  in  front  of  the  lateral  bundles  of 
seta%  externally  and  iu  fi-ont  of  the  eyes.     The  orgau..**rr'^ 
consisted  of   a  minute  tube  or  sacculus,  imbcd'^'  j''    -If 
integument;  the  walls  of  the  sacculus  tspT^    "t^J^     " 
opaque,   brown,    and   inlcv  pigmcnK'      f  ^^    /^'^f'^^^" 
tlmt  the-  rulLdes  opeucll  o/^-'T''  f  *^^",  ^'^^'\  ''f  "" 
^ruutc  orifice,  surrojmi-'  7   «   hrm,  strongly   refracting 
bonier.     Arc  tlies^   •^^'  *°  '^^  regarded  as  olfactory,  or  as 
an.'ilo'fous  *— '■"'^  "^  glandular  foUides  which  are  found  in  the 
cervic--'  rcj^on  in  the  Nematoda? 

ueurlcart  and  the  author,  in  their  common  researches  on 
the  lower  animals  (of  Heligoland),  have  shown  that  in  ,?a- 
gUfa  gennanica  tlie  intestttie  is  attached,  not  only  by  mesen- 
teries, but  also,  as  iu  the  Nematodaj  by  a  network  of  flattened 
hands,  and,  consequently,  that  there  can  be  no  question  of 
the  existence  of  a  true  perivisceral  cavity. 

In  Sar/itta  gaUica  the  most  anterior  border  of  the  peri- 
visceral space  within  wliich  the  intestine  raovc-^  about  freely 
during  the  movements  of  the  hook-dise,  and  at  wliich  border 
ihesc  peculiar  fixing  bauds  arc  not  seen,  is  distinguished  by 
the  presence  of  a  complete  transverse  circlet  of  delicate, 
yellowish,  oval  cells,  applied  to  each  other  by  their  lesser 
diameter.  The  intestine  passes  backwards  through  this  ring, 
and  by  pressure  the  cfecal  end  of  the  ovaries  can  be  farced 
in  the  opposite  dircctioHj  towanls  the  head.  Externally  to 
tfiis  is  the  sac  formed  by  the  obliquely  and  intricately  inter- 
laced muscular  fibrils.  From  this  arrangement  it  follows 
that  the  anterior  portion  of  the  intestine  possesses  great  free- 
dom of  motion,  in  consequence  of  which  the  movements  of 
the  oral  disc  and  pharynx  arc  much  facilitated.  The  orga- 
nization of  the  border  of  the  upper  lip,  the  circle  of  large 
cells  arouud  the  mouth,  and  many  other  peculiarities  of  struc- 
ture belonging  to  the  genus  Sa^ifta,  were  aho  observed  in 
this  species.  It  is  not  impossible  that  Busch  saw  and  figured 
the  above-described  organs  in  Sat/iffa,  hut  he  explained 
them  as  being  retractile  and  protrusile  tentacles,  of  which, 
however,  Dr.  Pagenstwher  has  been  unable  to  perceive  any 
vestige. 


1    ■    I        "*!«•  above  titli 

allied  fortu^ 
torj'.'*  In  ceiL... 
a  curious  form  of  Aut  l 
opinion  tliat  the  peculiai"  charactc 
normal,  althouglij  perhaps,  nut  [^  — >l.. 
*' According  to  tlie  descriptions  of  tht  cotnnw 
as  A,  princeps,  A.  dlffliteits,  or  A.  radiosa  (wriur 
ultimately  will  be  fonnd  to  be  mere  transitory  ^j 
epecies),  it  appears  that  the  sarcode-snbstanee  is.  uiiJ. 
dififereutiated  into  'endosarc^  and  'ectosarc' — in 
neither  the  outer  layer  of  sarcode  nor  the  more  viscid 
mass  within  13  cudowcd  ■with  a  more  advanced  degree  of  de- 
velopment at  one  point  than  at  another."  In  the  variety 
ivhicli  Dr.  Wallicli  describes  this  is  not  the  case,  one  portion 
of  the  ectooarc  in  it  exhibiting  a  structure  diftering  per- 
manently from  tlie  remainderj  being  densely  studded  T?ith 
minute  papillfe,  "  wliicli,"  says  Dr,  Wallich,  "  in  the  quies- 
cent state  of  the  creature^  are  of  nearly  uniform  aspect  and 
size,  and  cause  the  surface  upon  which  they  occur  to  resem- 
ble the  villous  atructure  of  mucous  membrane  in  outward 
appearance.  ^Vhen  the  animal  moves,  these  papillse  or  villi 
vary  in  length,  and  now  and  then  several  coalesce,  so  as  to  form 
processes  more  neaily  approaching  the  ordinary  pseudopodial 
character,  although  still  of  minute  proportiona.  The  villous 
patch,  which  occupies  probably  from  -\itlito  ;'„th  of  the  entire 
Bupcrftcies,  appears  frequently  to  be  employed  as  a  prehensile 
organ,  the  creature  being  enabled  through  its  agency  to 
secure  for  itself  a  continuous  pomt  d'appui,  from  which  the 
rest  of  the  body  is  pushed  or  Hovva  onwards."  True  pseudo- 
podia  arc  not  projected  from  this  villous  p;«teh,  but  are  freely 
thrown   out   from  the  remaining   portion  of  cctosarc   when 
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needful.  The  prehensile  power  of  the  papillae  is  very  great, 
so  much  so  that  when,  undue  pressure  has  been  exerted  upon 
one  of  the  Amoebte  it  has  been  torn  asuudcr,  tlie  portion 
provided  witli  the  villous  area  remaiaing  attached  to  the 
glass  slide  on  which  it  had  been  placed  for  observation.  The 
great  abundance  of  the  AincebHe  in  question  in  the  ferrugi- 
nous ponds  of  Hampstead,  more  than  95  per  cent,  of  all  the 
specimens  being  furnished  with  papillae,  has  induced  Dr. 
Wallich  to  consider  this  as  a  distinct  species,  which  lie  pro- 
poses to  call  Amtxba  vilhsa.  He,  liowever,  admits  at  the 
same  time  the  probability  of  all  the  species  of  Amoebfe  being 
local  forms  of  one  and  the  same  type.  The  largest  specimen 
which  Dr.  Wallich  observed  was  ^th  of  an  inch  in  diameter. 
The  villi,  in  their  quiescent  state,  seem  to  be  about  -nJL_.,th8 
of  an  inch  in  average  lengtli.  In  some  instances  the 
villous  portion  was  placed  on  a  long  pedicle  of  ecto&arCj  so 
as  to  give  it  the  ajjpearance  of  a  brush.  In  these  specimens 
the  villi  seemed  to  have  lost  their  prehensile  power.  In 
many  cases  an  infundibutiform  orifice  was  observed  in 
the  centre  of  the  ^nlloua  patch,  from  which  numerous  par- 
ticles of  matter  were  extruded]  and  also  minute,  perfectly 
formed  Amocbse,  which  Dr.  Wallich  regards  as  a  proof  of 
viriparons  parturition  among  Am<sbee.  The  orifice  was  only 
temporary,  but  recurred  frequently  in  the  same  position  in 
various  specimens  and  at  various  times.  Dr.  Wallich^s  ob- 
servations on  the  nucleus  and  contractile  vesicle  arc  extremely 
iutereating,  and  of  great  importance.  He  says,  "  The  nucleus 
consists  of  a  pale,  gray-coloured,  spherical  mass  of  granules, 
towards  the  centre  of  which  may  occasionally  be  detected  a 
minute,  clear  nucleolus.  //  is  contained  within  a  hyaline  and 
somewhui  tlojigated  ■cesicntaf  cavity,  bat  never  occupies  the  en- 
tire area  of  the  latter."  This  vesicular  cavity  ia  separable  from 
the  rest  of  the  Amoeba,  as  a  clear,  membranous  capsule,  con- 
taining the  granules  of  the  nucleus.  Dr.  Carpenter  and  Mr. 
Carter  have  both  spoken  of  the  existence  of  a  vesicular  boun- 
dary to  the  nucleus,  but  tliey  do  not  allude,  Dr.  Wallich  be- 
lieves, to  the  biglily  specialized  membranous  covering  which 
ia  so  remarkably  manifest  in  A.  viUosa,  and  which  ^eems  to 
approach  more  nearly  to  tlie  vesicle  of  the  Gtvgarimds,  Dr. 
Wallich  assimilates  it  to  the  nucleus  ot  Piagiocaniha,  Tha- 
lagsicola,  Acanthometra,  and  Dictyocha,  The  position  of  the 
nucleus  iu  A.  villosa  ia  always,  when  at  rest,  in  the  vicinity 
of  the  villous  patch.  With  regard  to  the  contractile  vesicle 
of  Amccha,  Dr.  Wallich  ia  of  opinion,  from  careful  obser- 
vation, that  it  is  not  formed  by  any  definite  wall,  as  Car- 
penter and  Carter  have  described  it.     In  A^  villosa  the  con- 
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tmctile  vesicle  appeared  jnei'ely  as  an  internal  fissnrc  ia  tUoi 
sarcodtf-substaiicCj  and  the  exiateuce  of  imnierous  vacuole»,i 
which  continually  form  and  coalesce,  or  disappear^  whilst' 
undf  r  observatioDj  Bcera  to  bear  out  this  view  of  its  nature. 
Dr.  Wallich  alao  confirms  Mr.  Carter's  xicw,  as  opposed  to 
that  of  Lachmann  and  others,  that  the  contractile  vesicle  in- 
variably discharges  itself  externally,  the  orifice  being  extem- 
porised and  of  very  minute  proportion.  On  treatment  with 
acetic  acid  and  other  reagents,  no  trace  of  a  membranous  en- 
velopment to  the  sarcode-substiinee  could  be  discovered^  eucU 
as  has  been  described  by  Auerbach  iu  A.  bilimbosa;  but  Dr. 
Wallich  found  that,  by  improper  adjustment  of  the  focus  or 
want  of  proper  illumination,  the  semblance  of  a  double  Une^ 
indicative  of  a  true  membrane,  could  be  produced. 

He  gives  his  conclusions  on  the  relations  between  the  ec- 
tosarc  and  endosarc  in  the  following  words  : — '*  From  these 
facts  it  is  obvious  tliat  the  ectosarc  and  endosaxc  are  not  per* 
mauent  portions  of  the  Protean  structure,  but  mutually  coii' 
vcrtible  one  iirto  the  others  and  that  it  is  an  essential  feature 
of  sarcode  that,  whilst  the  outer  layer  for  the  time  being  be- 
comes, ipm  facto,  instantancooaly  difiereutiated  into  ectosaro, 
the  same  layer  reverts  to  the  condition  of  endosarc  under 
tho  circumstances  just  described" — alluding  to  the  forma- 
tion of  food-orifices,  In  the  granular  contents  of  the  proto- 
plasniaj  Dr.  Wallich  found  numerous  rhombohedral  crystals, 
about  --,'n,„th  of  an  inch  in  lenjith,  probably  of  lime.  Sue 
crystals  he  has  also  observed  in  Euglypha,  Atxel/ct,  and  Ai'an- 
ihometra.  As  is  well  known,  Professor  Huxley  observe" 
priamatic  crystals  in  Tlmlassicolla,  Certain  bodies,  which 
Dr.  Wallich  terms  "^  nucleated  corpuscles"  (pTObably  iden- 
tical with  tho  discoid  ovules  of  Carter),  were  also  found; 
their  function  is,  perhaps,  connected  with  reproduction. 
Other  corpuscles,  larger  and  nucleated,  about  the  T^',7„th  »tx< 
inch  in  diameter,  were  met  with.  These  he  has  termed. 
sarcoblasts,  and  considers  them  allied  to  the  "  yellow  bodies" 
of  Foraraiuifera,  Polycystina,  Thalasfticollidie,  &c.  In  *ound-i 
ings  from  the  Atlantic  bed  Dr.  Wallich  met  with  minut 
discoidal  structures  (previously  detected  by  Professor  Huxley), 
which  he  termed  coccospbercs,  and  believed  to  be  a  step  ia 
the  reproductive  process  of  Foraminifera.  He  now  thinks  it 
highly  probable  that  the  sarcoblasts  first  become  eocco. 
spheres,  or  something  equivalent,  and  are  then  developed  into 
the  perfect  animal.  This  subject,  however,  he  is  about  to 
work  out.  Dr.  Wallich's  observations  are  of  the  greatest 
importance.  The  discovery  of  this  new  form  of  Amceba, 
witii  the  pccuUaritieB   of  sti-ucturc  it  presents,  places  th» 
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Amajbae  in  general  in  quite  a  new  light,  aBsimilfttiog  tliem 
more  closely  to  other  noii-RUizopodal  genera,  such  us  Thti- 
iaxaicofla,  Acanthomcira,  &c.,  and  placing  thenij  iii  Dr. 
WalHclvB  opinion,  at  tlie  head  of  the  Rliizopoda, 


On  the  Nervous  SifsteiA  of  tlw  Nematoda. 

The  n^n-om  system  of  the  Nematoda  forma  the  auhject  of 
an  interesting  paper  hy  Dr.  Anton  Schneider,*  whose  pre- 
vious contributions  have  contributed  bo  largely  to  our 
knowledge  of  the  anatomy  of  that  class  of  worniH,  His 
first  paper,  "Oa  the  Lateral  Lines  and  Vascular  System 
of  the  IVeraatoda,"  appeared  in  1858, f  and  hns  been  followed 
by  two  otLers  in  1800 — "On  the  Muscles  and  Nerves  of  the 
^eraatoda,"  |  and  "  Remarks  on  Mcnnia.'*  §  In  his  present 
communication  he  continues  his  observations  on  the  nervous 

sturo,  of  nhich  we  proceed  to  give  a  brief  abstract. 

A  nervous  system  was  described,  in  1816,  by  Otto,  in 
StroHi/yhts  ijigas,  but  the  first  important  contribution  on  the 
subject  was  by  Jlcissncr,  iu  1853-05,  who  dsi'scribGd  wliat  he 
regarded  as  a  complete  system  of  nerves  in  Mei'mU  albicans 
and  iitffresceJis,  This  was  followed  up  by  Wedl  and  Wnlter 
in  a  detailed  account  of  the  same  system  in  another  species. 
But  the  supposed  nerves  of  these  authors  were  shown  by  Dr. 
Schneider  in  the  latter  two  papers  above  cited  to  belong  to  the 
rauscnlar  system;  and  his  views  have  since  been  adopted  by 
Lcydig.]| 

Even  with  respect  to  the  centi'al  nervous  system,  Melssner's 
vlciiw  were  entirely  upset,  what  he  regaixlcd  bjs  such  having 
proved  to  be  the  a'sophftgii)).  Dr.  Schneider  was  unable  also 
to  confirm  Walter's  dcFciiptiou  of  the  central  nervous  system 
\u  O.vyuris  orna(u.  The  true  constitution,  thereforCj  of  the 
nervous  system  iu  the  A'fw«^oi/a  remained  in  cous-iderable  un- 
certainty. The  only  central  organ  that  appeared  likely  to  be 
such  was  a  pnlo  hand  lying  on  the  a'sophugus,  firot  noticed 
by  Lieberkuhn,  "VVcdl,  and  himBclf. 

Since  that  p^riofl,  Dr.  Schneider  has  kept  the  subject  in 
constant  rieWj  and  believes  that  lie  is  now  in  a  condition 
fully  to  describe  both  tlie  central  and  peripheral  nervous 
systems  in  the  Ncmatoda.    He  attributes  the  success  he  hoa 
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met  with  to  a  mode  of  dissection  peculiar  to  himself,  and  the 
waut  of  which  (though  extremely  simple)  has  hitherto  pre- 
vented the  successful  prosecution  of  the  research.  The  central  ^m 
nervous  system  constitutes  a  ring  closely  surrounding  the  ( 
cEsophaguSj  but  not  attached  to  it,  Oii  the  other  haiidj  it  ia 
firmly  connected  by  various  processes  with  the  walls  of  the 
body.  This  arrangement  euggested  the  mode  of  dissection^ 
to  be  followed  for  its  due  display^  and  which  is  thus  de- 
scribed : — Cut  off  &  portion  of  the  anterior  end  of  an  Ascaria\ 
megalocephala,  for  example,  about  half  an  inch  long;  then, 
with  a  fine  and  sharp  pair  of  aciseors,  slit  up  the  walls  of  the  i 
body  together  with  the  cEsophagus  j  then  cut  off  the  lips  and , 
rcraove  the  oesophagus,  and  spread  out  the  walls  of  the  body, 
and  the  central  nervous  system  will  be  seen  lying  nninjuretl, 
on  their  inner  surface.  The  essential  part  of  the  proceeding , 
is  the  slitting  np  of  the  oesophagus  as  well  as  the  walls  of  the 
body.  The  preparation  is  much  improved  by  the  boiling  of] 
it  for  a  short  time  in  dilute  acetic  acid^  after  which  the  cuticle 
can  be  readily  removed  and  the  specimen  rendered  transparent 
by  glycerine,  Specimens  oiA.  megalocephala  not  fully  grown  , 
are  better  fitted  for  esaoiination  than  older  ones,  owing  to, 
their  greater  transparency.  This  dissection  affords  the 
readiest  and  easiest  view  of  the  entire  nervous  system,  bnt  in 
order  to  learn  its  minute  Btructure  numerous  transverse  > 
sections  are  requisite.  These  sections  must  be  very  carefully 
made  with  the  sharpest  possible  knife.  To  allow  of  their 
being  properly  made,  the  worm  must  be  hardened,  first  in, 
spirit,  and  afterwards  in  chromic  acid. 

Dr.  Schneider's  researches  have  been  carried  on  cliiefly  iu| 
Ascaris  megalocephala  and  Oxyuris  citrvula.  In  A.  megalO' 
cephala  the  nerve-ring  is  placed  about  'Z  mm.  behind  the  oral 
orifice.  From  it  six  cords  are  given  off  in  front;  four  of] 
these  [nervi  submtdiani)  arise  nearly  in  the  middle,  between 
the  border  of  one  of  the  lateral  intermuscular  spaces  and  the 
middle  line,  though  rather  nearer  the  lateral  space.  The  roots 
commence  with  a  broad  base,  which  gradually  narrows  into 
the  slender  cord.  Two  other  nerves  [n.  laieraks)  lie  in  the 
middle  of  the  lateral  interninscular  spaces.  These  nerves  are 
completely  imbedded  in  the  snbstauce  of  the  lateral  space, 
and  they  may,  with  some  pains  and  trouble,  be  at  once  dis- 
sected out,  or  may  he  seen  more  readily,  but  still  distinctly, 
in  simple  transverse  sections.  Two  strong  nervous  cords 
pass  backM  ards  j  they  arise  on  the  ventral  side  of  the  ring, 
one  on  either  side  of  the  ventral  line,  towards  which  they 
tend  in  a  sort  of  arch  and  are  continued  a  short  distancci  but 
they  cannot  be  traced   beyond  the  archt^d   onaatomoBis  of 
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the  water  vascular  system  wliicU  lies  a  short  distance  behind 
the  ncrve.riur;.     These  arc  termed  the  rami  communicattfes. 

In  connection  with  these  nerves  are  numerous  gfanglioQ- 
cells,  which  arc  fouud  either  in  the  couree  of  the  fibres  or 
may  be  regarded  as  the  points  of  origin  of  the  fibres.  The 
submediaa  nerves  are  furnished  with  but  few  of  those  bodies. 
The  ganglioD-cclls  are  either  bipolar,  as  are  those  occurring 
in  the  course  of  the  fibres,  or  unipolar.  Tlie  lateral  nerves 
possess  many  more  fibres  than  the  suhmedian.  Their  fibres 
do  not  arise  from  the  central  ring  alone.  Numerous  gauglion- 
cells  of  various  sizes  lie  on  ail  sides  of  the  ring,  and  which 
are  also  unipolar  and  bipolar.  Some  might  be  termed  multi- 
polar, were  it  possible  to  determine  that  all  the  processes 
arising  from  them  were  really  nerve- fibres.  These  collections 
of  ganglia  are  termed  ganglia  lateraUa. 

A  large  mass  of  the  kind  is  found  in  the  ventral  line  im- 
mediately behind  the  ring,  and  the  cells  composing  it  are, 
probably,  most  of  them  connected  with  the  rami  com- 
fnunicantes.  In  these  ganglia  {ganglia  mediana)  two  halves 
maybe  distinguished,  separated  from  each  other  by  the  tissue 
of  the  ventral  li«e.  On  each  side  of  the  ventral  line  are 
placed  six  isolated  ganglion-cells,  two  of  which  lie  one  be- 
niod  the  other,  near  the  ventral  linCj  and  three  others  usually 
iQ  the  middle  of  the  ventral  space.  These  are  unipolar. 
Their  processes  pass  forwardj  and  enter  the  middle  ventral 
ganglion.  The  sixth  cell  is  usually  situated  near  the  lateral 
intermuscular  space.  It  is  bipolar,  and  sends  one  process 
towards  the  raedian  ganglion,  and  the  other  towards  the 
lateral  space.  These  cells  are  termed  the  ganglia  ventralia 
disparaa. 

In  these  latter  may  best  be  perceived  the  histological  con- 
nection betweeu  the  nerve-cells  and  fibres.  Each  cell  presents 
a  distinct  nucleus  and  nucleolus.  The  nerve-fibres  are  of 
some  width,  and  when  divided  exhibit  an  elliptical  section. 
A  distinct  membrane  may  be  perceived  pretty  clearly  in  the 
cells,  but  not  in  the  fibres.  The  latter  consist  apparently  of 
a  homogeneous  substance,  resembling,  when  acted  upon  by 
chromic  acid,  coagulated  albumen.  The  structure  of  the 
central  ring  is  not  so  readily  made  out.  In  the  fresh  state 
it  is  so  elastic  as  to  contract  into  about  half  its  circumference 
when  separated  from  all  its  attachments,  AH  that  can  be 
stated  with  certainty  is,  that  the  ring  is  enclosed  in  a  tough 
and  dense  sheath,  which  also  sends  processes  inwards  into 
its  substance.  This  sheatli  is  finely  striated;  the  strire 
appearing  to  depend  partly  on  fiue  rugae,  in  part  also  upon 
distinct  fibres.     On  the  exterior  it  presents  no  indication  of 

vol,.  JJl, — It£W  »EB.  t 


200  OK   TBB    XEEVOtrS    8YSTEU    0¥  THE    N£SUTODA 


trae  nerve-fibres,  which  are  beat  displayed  when  the  nag  liasi 
been   boiled  in  dihite  nitric   acid,  and  torn   asunder   with 
needles.     The  fibres  then  exliibit  the  same  structure  aiidj 
dimensions  as  the  nervoiis  trunks  paasiug  from  the  ring. 
Besides  the  fibres,  however,  the  ring  also  contains  bipolar  cellsj 
though  in  no  grtat  nuvuber, 

The  ring,  as  lias  been  said,  is  closely  connected  with  the 
wall^  of  the  body.     The  connection  is  effected  chiefly  by  four 
bands,  which  appear  to  be,  as  it  were,  continued  from  the 
laternl  and  two  median  interrauscalar  area;  or   spaces,  andJ 
by  them  the  ring  is  divided  into  four  equal  portions.     Bum 
it  is  also  closely  connected  with  the  muscular  system  by! 
transverse  prolongations  of  the  muscle-cells^  wliich  consti«) 
tute  four  bands,  one  of  which  is  attached  to  each  of  th4 
Quarters  of  the  ring,  being  continuous,  as  it  were,  with  tl 
ueath. 

No  further  distribution  of  the  nerves  appears  to  have 
heeu  clcai'Iy  made  out,  although  the  author  has  made  nu* 
laerous  and  very  industrious  reaeorches,  which  have  shown 
him  many  interesting  facta  in  the  minute  anatomy  and 
arratigcnieut,  more  eapecially  of  the  muscular  system,  for 
which  we  uiu^t  refer  to  the  paper  itself. 

With  respect  to  organs  of  sense,  he  states  that  in  Enopltts, 
Duj.,  Phanofflene,  Nordra.,  and  Enchilidium,  Ehr.,  eyes  are 
indubitably  present,  aUhough  up  to  the  present  time  no 
ucrvca  have  been  traced  to  these  organs. 

Of  other  organs  of  aensc,  he  poiiite  out  cei'taia  structures 
■which  apjiear  tn  be  of  tlic  nature  of  tactile  organs.  These 
are  tubular  IloUuws  in  the  integument,  filled  with  a  fine 
grauular  substance.  Ou  the  exterior  these  follicles  are  cither 
level  with  the  surface  or  form  small  emincncea  of  difterc7it 
kinds.  These  sort  of  papillse  arc  found  in  four  fliri'crcut 
situations,  and  they  may  be  ctassiticd  into — I.  Oral  paitilUe, 
vai'ving  in  nvunijer  from  two  to  ten.  2.  Cervical  p:«piUie, 
always  two  in  number,  and  lateral.^  3,  Caudai  papillae,  k1$u 
always  two  in  numlxT,  and  lateral.t  4-.  Copulatory  pripilhe, 
situatctl  in  the  caudal  portion  of  the  male,  symmetrically,  on 
each  side  of  the  ventral  median  line.  No  nerves,  howo^'cr, 
have  as  yet  been  traced  to  these  organs,  though  Schuetdcr 
thinks  the  submcdian  and  lateral  nerves  go  to  the  oral 
papiihe. 

*  Tlie  organs  iioliced  by  Dr.  PageuttccUer  In  Segitta  galliea  nrould  «em 
to  be  of  ibia  ktuJ.     (Vid.  wupra,  p.  193.) 

t  \l.  Basliftn,  in  a  papei-  read  before  tlic  Ltnntan  Society,  and  wliicli  witl 
tppcftr  ill  the  *  Litmpnn  TrfttiMclions,'  describes  twtt  orpans  of  fhis  kind  (or 
«i'  Uic  acit^/  \a  ttie  iiiuitcr  part  of  Uie  bodjr  ia  iLie  young  (iuioea-vorm. 


NOTES  AND  CORKE^ONDENCE, 


A  Simple  Trough  for  Zoc^ytea,  &<; Perliapa  tlie  following 

cheap  and  easy  method  of  constructing  a  small  zoophyte 
trough  may  be  useful  to  some  of  your  readerfl,  at  I  have 
found  Bach  articles  extremely  convenient  in  the  examinatioji 
of  tmall  Sertularian  and  other  zoophytes. 

Take  an  ordinairy  glast  slide  and  cut  it  with  a  diatnond 
into  five  pieceflj  A,  B,  C,  D^  E,  as  shown  in  fig,  Ij  or  any 


Tig. 
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glazier  will  do  it  for  a  tnfle  if  the  lines  are  first  draiTH  Tritli 
a  peu.  The  piece  A  being  tliroirn  aside,  cement  C,  D,  E,  iu 
tbeir  relative  position  on  the  middle  »f  anotlwrt  slide,  as 
shown  in  fig.  2,  with  marine  glue.  The  piece  2  is  to  be 
cemented  on  the  others,  ivhich  it  exactly  covere,  and  the 
trouf^h  is  complete.  Being  cat  frem  one  piece,  C,  D,  and  £, 
arc  certain  to  fit  togctbci'.  if  more  than  one  are  heing  made, 
the  covers^  B,  may  be  cut  from  thin  slides,  an4  thick  ones 
raay  furnish  the  side  pieces,  C,  D,  E.  Objects  are,  of  course, 
introduced  above,  and  arc  jiceessarijy  kept  clysc  to  thu  front 
glass  J  tliis  latter  may  be  a  square  of  thin  glass  for  higher 
jxjwers,  as  it  can  Ije  easily  replaced  if  hrokcn.  The  content* 
are  retained  by  capillary  attraction,  eren  wh^u  the  body  of 
the  microscope  is  in  an  upright  position  ;  and  the  afiiiir  ie  as 
manageable  on  the  stage  as  an  ordinaiy  object-slide, — GEottoE 
GuTON,  Yentnor,  Isle  of  AVight, 
Teb,  I7tli,  1S<33. 

The  Photography  of  Magnified  Objeots  by  Polarized  Light. 
— Crystals  arc  generally  looked  upon  as  belonging  almoet  ex- 
dusively  to  the  polarizing  class  of  microscopic  objects.  Their 
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forms  are,  perhiips,  the  most  beautiful  in  nature ;  but  vhi 
we  cuter  into  their  stiulv,  and   penetrate  somewhat  deepl| 
into  the  myst'?rios  of  cryBtallographvj  we  meet  with  a  vet 
great  drawback- — the   instabiUty   of  certain    crystals   wht 
forma  ive  find  ourselves  utterly  unable  to  reproduce.     Slaiij 
of  these  endure  for  daySj  or  even  weeks,  and  then  pass  gradi 
ally  away;  whilst  with  othci-s  a  second  crystallization  alway 
takes  placcj  wliich  robs  the  first  form  of  all  its  beauty,  or  d( 
stroys  it  altogether.     lu  these  cases,  when  the  form  illua 
trates  some  particular  law,  and  it  is  desirable  to  preserve  it 
the.  pL'ncil  is  usually  employed.     But  some  of  these  cryata 
eschide  all  chance  of  anything  like  a  faitliful  drawing,  bj 
their  intricacy  of  shape  ami  the  wearying  labour  that  would 
be  requisite  to  do  them  anything  like  justice.     For  th< 
reasons  1  have  been  makinfj  use  of  photography  by  polari 
light,  and  by  this  aid  may  be  accomplished  what  could 
done  in  no  other  way.     In  proof  of  thisj  I  may  mention  ths 
I  have  attempted  by  ordinary  light  a  photographic  impres 
sion  of  certain  salts ;  but  I  found  it  impossible,  as  nothinfj 
except  a  faint  trace  of  the  outline,  was  produced  upon  tl 
plate,  wliieh  is  easily  accounted  for  by  the  excessive  tenuitj 
(and  consequent  transparency)  of  the  crystals.     Again,  bj 
the  use  of  common  light  the  peculiar  charactera  of  certaii 
substances  are  totally  lost,  as  the  cross  of  starch,  &c, ;  bu| 
by  the  aid  of  the  camera  and  polariscope  all  these  may 
permanently  produced  upon  paper. 

The  power,  also,  of  polarized  light  does  not  appear  to  be  it 
any  way  inferior  to  that  of  ordinary  light  when  used  for  pho-« 
tographic  purposes;  but  I  hope  to  be  able  to  make  somaj 
more  conclusive  experiments  in  this  matter  shortly,  as  it  is 
absolutely  necessary  to  employ  a  light  whose  power  is  con- 
stant.    Another  curious  fact  which  I  have  observed  as  to  thfl 
power  of  polarized  light  as  applied  to  photographic  purpose*! 
is  this  :  whe»_  the  object  upon  the  slide  ajipears  most  per- 
fectly illuminated  by  the  ray  which  has  passed  through  tha] 
lower  prism,  we  often  find  that  tlie  imatjfe  in  the  camera  in 
hut  pariiaJfi/  distiuetj  and  that  we  shall  he  forced  to  make  a] 
new  adjustment  of  the  mirror  to  procure  an  impression  whicl 
will  develop  uniformly. 

As  to  the  position,  &c.,  of  the  microscope,  there  is  little  toj 

Bay,  as  it  used  in  the  ordinary  manner  of  photographiu*  mag- 

nified   objects  which  has  been  so  often  described.     The  re- 

,  suits,  however,  are  better  when  the    selenite   plate  is   not  I 

'employed,  and  the  analysing  prism  is  placed  immediately 

over  the  object-glass.     No.  1  eye-piece  is,  perhaps,  the  most 

preferable  when  the  greatest  distiiictueas  is  desii'cd. 
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Herewith  I  send  you  four  specimens  of  crystals  photo- 
graphed  by  polarized  light.*  The  crystals  of  "tartrate  of 
ftoda"  is  magnified  forty  diameters,  and  may  be  produced  by 
neutralizing'  a  strong  solution  of  carbouate  of  soda  with  tar- 
taric acid.  A  drop  of  this  is  then  spread  upon  the  slide,  and 
the  water  evaporated  by  heat,  when  the  salt  will  remaiu  in  a 
viscid  state.  The  slide  must  then  be  laid  in  a  dry  place,  free 
from  dust,  and  in  a  short  time  will  be  covered  with  crystals, 
where  the  formless  salt  before  lay.  This  will  sometimea  be 
found  to  be  accomplished  in  a  day,  but  at  other  times  a  week 
or  two  must  elapse  before  the  same  result  takes  place,  accord- 
ing to  the  warmth  and  dryness  of  the  atmosphere.  The 
crystal  of  sulphate  of  copper  and  magnesia  is  also  magnified 
forty  diaraetersj  and  was  obtained  by  the  method  I  havee  Ise- 
where  described.  The  crystal  of  santonin  is  also  magnified 
forty  diameters,  but  this  salt  requires'jft  very  different  treat- 
mcDt  to  procure  good  crystals.  A  small  portion  ia  placed 
upon  the  centre  of  the  glass  slide,  and  this  is  then  laid  upon 
a  metal  plate,  underneath  which  a  spirit-lamp  must  be  kept 
burning,  in  order  that  the  temperature  may  not  be  lower 
than  3.50'  Fahr.,  hut  if  it  is  raised  above  400°  the  crystals 
will  turn  brown.  In  a  short  time  the  santonin  betomes 
fused,  and  with  a  hot  needle  should  be  thinly  and  evenly 
spread  upon  the  surface  of  the  slide,  which  should  then  be 
allowed  to  cool  slowly.  "When  the  surface  has  become 
"  fixed,"  a  fine-pointed  needle  may  be  employed  to  pierce  it 
here  and  there,  when  the  crystals  will  spread  from  these  cen- 
tres  and  cover  the  plate.  Castor  oil  must  be  used  in  mount- 
ing them,  as  balsam  is  apt  to  dissolve  them  when  the  tempe- 
rature is  raised  even  in  a  slight  degree.  The  difficulty  iu 
preparing  this  salt  is  to  know  the  precise  moment  at  which 
to  start  the  formation  of  the  crystals,  as  those  produced  be- 
fore and  after  this  moment  are  devoid  of  that  feathery  deli- 
cacy which  is  their  chief  beauty.  The  crj'stals  of  tartar 
emetic  are  magnified  fifty  diameters,  and  were  protluced  in 
the  ordinary  way,  I  have  taken  the  trouble  to  describe  the 
production  of  these  crystals,  because  I  am  not  aware  that 
some  of  them  have  been  before  noticed  aa  microscopic  objects, 
and  they  are  well  worthy  of  a  place  in  the  cabinet. — Thomas 
Da  VIES. 

•  We  had  iiitendeJ  to  give  copies  of  tlie  benutiful  pUolojfraphs  lent  by 
Mr  Dnvies,  and  wtitcli  fulF;  bear  nut  his  remarks,  but  fiiid  (bat  tlie  enpetisc 
of  Jlua  mode  of  illuitratioii  would  be  far  too  great,  and  are,  tberefyre, 
obliged  ta  forrgo  wiiat  vould  other^-ise  liav«  rendered  \i\a  comomuicAlioii 
far  more  comiileto,— [Ebb,] 
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Ott  the  ZmpTDTement  of  the  Compound  Microscope.— As  I  have 
beatowed  much  timCj  labour,  and  ttoughtj  in  the  endeavourj 
to  improve  the  conitruL'tion  of  the  compound  microscope,  ij 
avail  myself  of  the  pages  of  your  Jotitual  to  communicatoj 
the  results  to  yourself  and  your  numerous  readers. 

1st.  It  is  imperative  t!iat  the  eye-piece  be  formed  of  tw<i 
lenses  of  equal  focij  and  that  they  be  placed  a  focal  Iragth] 
apart. 

2nd.  These  glasses  must  have  aa  long  a  focus  as  can  be] 
used  without  interfering^  with  manipalation. 

3rd.  The  field-glass  and  objective  must  be  placed  at  theiej 
combined  focal  distances  apart. 

4th.  The  cavity  of  the  eye-piece  may  be  filled  with  a  fluidJ 
refractor,  so  as  to  represent  a  solid  cylinder  of  glaaa  cat  firom] 
a  sphere. 

The  glasses  I  am  ttsiftg'  have  a  focal  length  of  ten  inches,  and  | 
the  upper  focus  of  the  eye-glass  is  eight  and  a  half  inches  I 
in  length,  so  tbat  ray  tube  measures  Bomethiug  within  thirty  I 
inches.  The  mist,  darkness,  and  diviy  London  f off ,  met  with  so] 
generally,  arc  principally  owinj^  to  the  cye-lcns  having  a  short! 
focal  teugth;    if,  however,  a  glass  be  tried  of  greater  foeali 
length  than  the  field-glass,  the  image  will  appear  very  light] 
and  clear,  but   with  an  unnatural  glaze.     Although  a  larj^ 
amount  of  power  ia  lost  by  etinalising  the  lenses,  this  is  fullyj 
made  up  by  their  long  foci,  necessitating  iucreascd  distance] 
from  the  objectivq.  The  length  of  the  foci,  of  course,  iucreasea; 
very  materially  the  amoaut  of  liglit,  which  ia  gained  further  J 
by  placing  the  cye-piec»  and  objective  proportionally  neare 
together  than  is  cnstoiaary^ — the  definition  is  at  the  same 
time  ifflproved.     The  introduction  of   a  refractive  mediai 
between  the  wpper  lenses  has  the  effect  of  magnifying"  th^l 
fi,chl  and  imago  about  half  a  diameter,  without  shortening  the 
foci   of    the  instrument  materially.      With   a   simple    ',rd- 
inch  icns  fdr  object-glass,  I  have  the  power  of  a  ^th-incl 
without  the  reft-acting  medium,  the  liglit  of  a  l-inch;    al 
least,  an  enlarged  field  definition,  equalhng,  if  not  cscelling',] 
tbat  of  a  simple  mioroscope,  and  without  perceptible  chang^ 
of  colour — in  fact,  a  most  faiOiful  magnified  viete  of  the 
object. 

Instmmcuts  may  be  made  of  length  suitable  to  the  atatnr 
of  the  observer. — Fhjd,  Cchtisj  Maryport. 

ICth  June,  1S63. 


Infiijoi1&  in  Moving  Sand — Mr.   James   Blake   writes   as" 
folloivs  frotn   St.  Francisco,  CaUfornia:^ — "I  h^ivc  enclosed 
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some  sand  containing  recent  Infusoria,  which,  I  haTC  no 
doubt,  ■will  resume  their  movements  on  being  moistened. 
They  were  collected  on  the  ino\-ing  sand-hills  uear  this  citjf, 
at  a  place  a  few  ysxds  from  the  ocean,  und  where  there  is  not 
the  least  sign  of  vegetable  life.  My  attention  was  attracted 
to  them  by  seeing  some  concretions  on  the  surface  of  the 
E£ind,  which  at  the  time  was  in  motion  from  a  sti'ong  wind. 
I  found  that  these  concretions  cojisisted  of  agglutinated 
sandj  the  agglntinating  substance  being  formedj  as  subse 
quent  observation  showed,  by  Infusoria.  I  could  find  no 
trace  of  organic  matter  in  any  of  these  concretions,  which 
might  have  formed  a  nidus  for  the  development  of  the  livfn- 
soria,  and  I  have  every  reason  to  believe  that  these  were 
developed  in  pure  sand  moietencd  with  rain-water.  I  think 
the  presence  of  rain-water  was  necessary  for  their  develojjment, 
as  I  had  been  over  the  game  ground  frequently  before,  during 
the  suraracr  season,  and  had  not  noticed  the  concretions, 
which  I  believe  I  must  have  done  had  they  existed.  The 
concretions  iverCj  in  some  instances,  two  or  three  inches  long 
and  an  inch  or  two  tliick,  and,  when  dry,  they  possessed  con- 
idcrable  tenacity.  I  am  unable  to  resolve  the  Infusoria  into 
lything  detinite,  with  a  i  of  Powell  and  Lealand's. 
[Our  correspondent  requests  us  to  give  some  of  the  speci- 
mens  to  persons  acquainted  with  Infusoria,  which  wc  shall 
be  happy  to  do  when  they  come  to  hand,  which,  we  are  eorry 
to  say,  they  have  not  as  yet  done.] 


Fkofcssoe  Ebertii,  of  Wiirzburg,  mentions  the  occurrence 
of  a  new  parasite,  differing,  it  is  said,  essentially  from  Tri- 
china  spiraUft,  which  infests  the  Toluntary  muscles  of  the  frog. 
It  resides  in  the  transversely  striped  fibrils,  into  and  out  of 
which  it  bores  its  way,  moving  about  from  one  locality  to 
another.  This  migration  is  proved  by  the  existence  in  con- 
tiguous muscular  fibres  of  cavities  of  a  peculiar  character. 
The  description  of  tlic  Entozoa  is  not  given. — Proceed,  of 
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MicmoacopiCAL  Society  op  Loin>oy. 


May  3th,  18(13. 
The  nnniml  sniri^e  of  tli<?  Society  wsi  held  this  erpning;  in  llic 


gre.-tt  linll  nud  otlier  rnnm»  nt  King's  Uiijlcg^,  and  tliuiigli  the 
nqiiircmeLitj  of  the  colii'ge  obligedl  ihe  Cuinicil  lo  avail  tliem- 
Bflve*  of  the  ftccoramodation  during  the  En»tpr  hoUdays,  the 
AltvuJance  of  menihprs  iidd  their  fnends  was  t|tiitc  equal  lo  the 
usKfil  nvernge,  nnd  the  cxhibstton  ofinsininit-nts  nnd  objects  by  ilie 
loeti'ument  m;ikt;rB  as  Inrge  Atid  Tully  hs  intfrcftting  rs  on  any 
furmer  occn^ion.  Aheence  fiom  town,  so  cuelonifirv'  nt  tliis  srH!>oii| 
prevcntpd  icverni  of  tlie  wfll-kuown  Biipportefs  of  ihe  Society  fro 
btfiiig  present,  nnd  though  the  membeiE  coDtribiiied  n  larger  iiunN 
her  of  instrumetits,  they  hardly  made  the  same  display  as  at  son;e 
of  the  previous  annual  meetiogs  of  the  Society. 

Tlie  irost  Btriking  feature  as  regards  the  inetrumestB  vaa  the 
great  increase  and  iniproTed  adaptation  of  the  binocular  arrange- 
ment of  Mr.  Wenliam  to  all  classes  of  roierotcope*.  from  the  most 
elaborately  finished  nud  expensive  stands  of  the  Arst'Clnes  makers  to 
the  cheap  but  more  generally  useful  and  instructive,  educntionAl 
atid  student's  inatrumentSp  fur  which  the  demand  is  so  rapidly 
increasing.  The  atcreoscopic  eflect,  combined  with  really  good 
dcAnition  and  abundance  of  light,  rendered  the  display  of  object* 
with  low  powers  by  this  arrangement  universally  admired. 

The  exhibition  of  objects  requiring  very  high  powers  is  hardly. 
so  well  adapted  to  please  the  visitor  as  the  preceding,  but  the 
advance  here  made  has  been  qnite  m  great  as  in  any  other  depart- 
ment, nnd  tliL'  line  -;';;th  of  Messrs.  Powell  and  Lpailand,  ami  the 
^ijjth  of  Messrs.  Smith,  Beck,  aud  lieck,  were  exbibited,  under  all 
the  dtsadvntiiages  of  a  crowded  room,  in  such  a  way  as  to  show 
clearly  to  the  ijiicroscopiat  what  niigiit  be  expected  from  their  per- 
formance under  the  quirt  nnd  careful  nianipiilation  of  ihe  study. 
The  Inrge  exhibition  of  instruments  and  improved  thiu  »inges  of 
Mr.  Ross  al«o  attracted  a  crowd  of  visitors  to  his  table.  It  would 
be  isnpouihlej,  however,  to  enumerate  ail  the  various  contrivauces 
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vhicL  have  been  indented  to  facilitate  the  growing  taste  for  micro- 
icopical  research  of  which  exnmplea  -were  to  be  found  on  tbe  tablet 
of  the  SociiHy,  nor  will  our  limits  permit  any  deLailed  enumeratioa 
of  ihe  various  nuj  oftrn  htgitly  iiilerestiug  objects  exhibited, 
ttiougU,  as  prubnbly  the  grente«t  novelty,  we  may  nienlion  the 
exhibition,  by  iMp8»rs.  Uonte  and  ThomthwaiCei  of  the  production 
of  tlie  new  metal  tliallium  by  electric  agency,  wbicii  attracted 
much  nltenlion. 

Tiie  iminher  of  microscopes  eibibited  was  about  200,  the  grealer 
[tart  of  which,  ns  will  be  svcu  by  ibe  following  lUt,  were  from  tho 
various  instrument  roHkers. 


H.  and  W.  Crouch    12 

Gould    10 

S,  Iligbl<?y    ..,.. 6 

Home  and  Thornlhwaite  10 

Howe     lOf 

UdJ 6 

^turray  and  Heath    ......  4 

Newton 12 

Nortuftu 3 


PilJiacher ,  15 

Powell  and  Leaknd  ......  6 

Thomas  Eoss    24 

SHJraon  .....................  10 

Stnitb,  Deck,  aud  Bcck  12 

SUward... 12 

Topping    ,.., 2 

Weedou.... 2 

The  Society 4 


The  remninJer  were  Ebown  by  members  of  ibe  Society.  The  walle 
of  the  great  hall  were  covered  with  a  iarge  callection  of  iiilereRting 
dingratiis,  kindly  lent  by  Dr.  CArpenter,  Dr.  L.  Beide,  Mr.  Mxini- 
niery.  and  others,  illiistrntlve  of  tbe  microscopic  iinntoniy  of  the 
aDimiit  attd  vegetable  kingdom;  and  Mr.  F.  Ituckland  kindly  added 
to  the  altractiona  of  the  evLoing  by  the  esbibiliun  of  hia  tanks,  and 
by  explaining  tbe  process  of  the  nrtiGcial  incubation  of  fish,  the 
wonderful  organization  of  the  young  fry  being  at  the  same  time 
■bawu  under  ttie  microscope. 


Matf  13a»  18fi3. 
Chaslbs  Buooke,  Esq,,  President,  in  the  Chair. 

Dr.  Pattison,  Charles  Cubitt,  Esq.,  and  J.  L.  Denman,  Eatf., 
were  balloted  for,  and  duly  elected  metubera  of  the  Society. 

The  following  pnpera  were  read ; — "  On  some  new  Species  of 
Piatomaceee,"  by  Dr.  GreTille;  "On  the  Nerves  of  the  Cornea, 
Bod  their  distribution  in  the  Corneal  Tissue  in  Man  and  AbinaaU," 
by  Dr.  Ciaccio. 

June  lOM,  18€3. 

Chahles  Brooke,  Esq.,  President,  in  the  Chair. 

F,  Kager,  Esq.,  F.  Lycett,  Esq.,  J,  Garnham,  Esq.,  Alfred  Boot, 
Esq.,  Ileury  Crouch,  Esq.,  and  Chailes  Baker,  Esq.,  were  balloted 
for,  and  duly  elected  niemberg  of  the  Society. 


208 


PBOCEEDINGS    OV   B0CIETUE8. 


A  complete  new  microBcope,  with  b  leriei  of  nine  objec^rea  and 
nppnrntiLs,  compriBing  nil  the  Intest  i  m  pro  vein  en  U,  waa  presented 
to  tlie  Society  by  Mr.  Tliomas  Roae, 

It  was  tiitnnimously  resolved-^"  Tbnt  the  mast  cordial  liianks  of 
tbe  Society  be  presciitcd  to  Mr.  Koss,  for  Ills  muaificeat  gift,tiid. 
that  this  resohition  be  euitubly  presented  to  him." 

Mr  Deane  gnve  ^  TerbnJ  actioimt  of  the  microscopical  ioTestiga-j 
tion  of  a  palimpsest  Gretk  MS.  belonging  to  M,  Simoiiides,  audj 
eipreaaed  hh  opinion  that  the  sftme  did  not  appear,  from  thia  ex- 
•miuntion,  to  be  «  forgery  (ns  had  been  supposed),  but  that  he  had  I 
CTery  reasoa    to  believe   it   to   be  a  genuine  document ;  in  which 
Opinion  Mr.  Wen  ham,  who  had  assisted  him  la  the  eiamiuntion, 
fully  concurred,* 

At  the  close  of  the  regular  business  the  MS.  vas  exhibited  to  the 
meeting,  and  carefuliy  examined  by  many  of  the  members. 


PEESENTATIONS  TO  THE  fflCROSCOPICAL  SOCIETY, 

1802.63. 


Oct  alter  8ih,  1863. 

Litelleotual  Observer,  Nos.  6  to  9  . 
Tlie  Cttnadian  JouruaS,  No.  40  . 
Jouniid  of  Pliotograpliy,  nine  immhers  ,  . 

Piiotographio  Journul,  Nos.  122  to  123 
Tbe  Aonols  and  Mngasine  of  Natural  History,  Koa.  5S, 
56,  and  GS 


Tlic  Editor. 
Ditto. 
Ditto. 
Ditto. 

PuFclutsed. 


November  12/A. 

Dr.  Carpenter's  Introduetioa  to  the  Study  of  tbe  Pora- 

miiiirsrii.     Hay  Society  .  .  .    The  Author. 

On  tlie  Qerminalinn,  Development,  and  Fructification  of 

lUe  HigJier  Cryptogniiiin,  by  Dr.  W,  IXofmeister, 

Translated  by  l\'Curtey,  Ksq.,r.R.S.    ,  .    F.  Carrey.  Esq, 

Dr.  Carpejiter  on  tlic  Micioscope,  3rd  edition  .    Ttie  Autiior. 

T)i6  Po[mlar  Scienca  Review,  Nos.  4  and  S    .  .    Tlic  Editor, 

Tlio  Intellectual  ObaerTer,  No.  10  .  ,  .    Ditto. 

Tlio  Journal  of  the  Pcocecdiogs  of  the  Liuneaii.  Sooiety, 

V&l.  VI,  No.  24     .    _  .  .  .    TheSociety- 

Transaotiona  of  tiio  Tyneside  Ifaturaltsta'  Field  Club^ 

Tol.  V,  Port  3        .  ...    Ditto. 

Meniorias  da  Acadeinia  Beal  das  aciencias  de  Lisboa, 

lS&4tol857  ....    The  Academy. 

The  Annak  and  Magazine  of  NaiurAl  HiatDry,  Hoa.  G7 

and  59     ,  .  ,  .  .     Purcliased. 

Sereu  Slides  of  Diaiomaccn!  .  ,  ,    W.Ward,  laq. 


*  We  have  since  been  informed  that  (here  is  iTdsoti  to  bcU«'e  that  this! 
ojiinioa  may  prove  erroneons. — [Ibs.] 


^^^^H                           TBOCEZDIKGS   OF  80CI£TIEB, 

teas     ■ 

^^^H                              December  Uth. 

■ 

^^^^r 

FffitHted  bg             ^| 

TIic  Qiiftrteilj  Jminia!  of  tLo  Gcoloffital  SocielT,  Vol. 
XXm, 'Purt4        .               .               .               . 

^H 

Tbe  Society.          ^^| 

Inkllecluid  Observer,  No.  11 

Tbe  Editor.           ^^H 

Tlic  Canadian  Journal,  No.  41        . 

Ditto.                  ^^H 

Noles  on  tlie  Thjsaimra,  by  John  Lybbock.  Esti.  F.R.S. 

Tbe  Author.         ^^H 

Itcsiilts  of  Meteorological  ObserTations,  Vol.  I              ."' 

^^^H 

Smillisoniau  Ik-port,  1860 

Smitligoiiion    Miscellaneous    Collections,  Vols.  I,   II. 

'Smithsonian    lu-        ^| 

stilute.               ^^H 

lit,  IV  .       ■        , 

^^^H 

Journal  of  PItolograpby,  Noi.  178  aod  179   . 
Pliolognipbic  Journal,  No.  137 

Tlie  Editor.          ^H 

^^H 

Tlie  Aonals  and  Magazine  of  Nslund  Hialory 

Furcliaaed,           ^^^H 

Januartj  l^h,  1863. 

^1 

The  Nofth  Atlantic  Sea  Bed,  comprising  a  Dim  of  the 

VoysEC  nil  buanl  U.M.S,  "Bulldog"  jn  1S60,  by 

^^H 

^^^H 

a  crWallicli,  M.D.,  &(!.        . 

The  Author.         ^^H 

^^^f  D|i»iltir  Science  Review,  Mo.  G 

The  Editor.           ^^H 

^Hln1cllcctu.il  Observer,  No.  12 

t                                     ib 

Ditto.                  ^^H 

Sciiljilor's  Journal,  No,  1 

Ditto.                  ^^H 

Canadiaa  Journal,  Ko.  13 

Ditto,             ^^H 

Journal  of  Pholograplijr,  Nos.  ISO  auil  181 
Report  of  l!iG  Art  Union  of  London,  1S62 

Diito.                   ^^H 

The  Society.         ^^H 

Annals  and  Magazine  of  Natural  History,  No 

Gl           ' 

Purchased.            ^^^^B 

Twelve  Slides — Dee|i-se.i  Soundings 

J.  llillou,  Esq.            V 

One  Slide  of  Diatom  Earth  aud  a  Bottle  of  Vibrio-Wheat 

C.  Dcaue,  Es(|.            ^| 

February  llih. 

^1 

^^H  Journal  of  PhotograpliT,  Noa.  182  and  183 
^^Blotclkcluid  Observer,  No.  13 

The  Editor.          ^^H 

Ditto.                   ^^H 

^^^ Sculptor's  Jouroal,  No.  2 

^^H 

W       AnnaU  and  Mngazinc  of  Natural  History,  No,  63 

Furcboscd,            ^^^^| 

^r                                          March  Uth, 

^1 

K        IiitcllcctnAl  Observer,  No,  11. 

The  Editor.          ^^H 

^^UBeulptor'a  Journal,  No,  3               .               ,               . 

Ditto.                  ^^H 

^^^Pouroal  of  Fliotograpliy,  Nos.  184  aud  135    . 

Ditto.                 ^^1 

^^^^bgtogmpliJc  Jourtjal.No.  130 

Ditto.                  ^^H 

^^KJuurnnl  of  the  Geologic^  Society,  Ko.  73 

TbB  Society.         ^^H 

^^Erouniiil  of  Ibc  LinneatL  Society,  No.  25 

Ditto.                   ^^H 

^^K&Jinals  aud  Magazine  of  Natural  History,  No.  63   , 

Furcbnaed.           ^^^| 

^F                                Matj  im. 

^1 

1        Poslliamous  Works  of  Dr,  Eobert  Hookc     . 

F.C.S.Roivcr,£sq.  ^^| 

1        Bcitri^o  lur  Kcnntaiaa  mikroskopischcr  Ofgatiismen 

^^^1 

I               vo«  G,  Fre scnias     .                               .   -           . 

Ditto,               ^^H 
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Freunted  4/ 

Mikroskrtpisclie  Studien  aus  dem  Gebiete  der  menscL* 

liclieu  Morpliologic  vou  J.  Gerlncli  .  .  Ditto, 

r.  C.  S.  Roper,  on  the  Gcau»  Liemopiora  (paper)  .  The  Autbor. 

Ititellectual  Observer,  Nos.  15  nud  16  .  ,  The  Editor. 

Popular  Scicace  Review,  No.  7      .  .  .  DiUu. 

flioto^rapliic  Journal,  No,  llil  ,  .  Ditto. 

Jnurnal  of  Piioiogmpliy,  Nos.  ISO  to  1S9      .  .  DilLo. 

Transttclionsof  llie  Liiini'aii  Suciny,  Vol.  XXIV,  Fart  1  The  Societj. 

Annuls  and  Ma^H^iuc  of  Natural  History,  Kos.  Oi  and  65  Purdiased. 

SiiL  Slides  uf  Sulpliute  of  Cadmium  .  .  G.  Nurni.in,  Esqj 

Two  Slides — Lrtkmiii  tnereis,  Trieerafium  arrtieum  ,  C.  Bukt-r,  Esq. 

TvoSUdes—Liemt/^i^oraJiuietlala,  Lie.  tpiendida  .  F.CS.  Ropcr,E9^„ 


June  lOih. 

PUnU  Cryplogamicft  da  ordcm  dos  cogiiTnetn«  do  pwicro 
AtpergiUut,  especie  Glauctii,  Dr.  CHrlO-i  Miiy  Fisueii'it 

Quttrtfrij  Journal  of  tlio  Geological  Society,  No.  7* 

Procei'diistrs  fif  tlie  Liiiiiettii  Society,  No.  26   . 

Intellectual  Observer,  Ko   17         . 

Plmio^mpliic  Journal,  Nti.  I:i3 

Junrnul  of  Plioiognipliyt  Nos.  190  and  101     . 

AimaU  and  Mupaiinc  of  NHtural  Hislory,  No.  06 

fJino  Slides — Zoopliytcs  iVoin  Austmlian  Alfffi  (3), 
Iti&Biia  mervia  (i),  hirmophora  fiiibtUaia,  Meridioa 
eireulai'f,  JikabdvHenm  prcuatam  (i) 


Tlie  Author. 

The  Society. 

Diuo. 

The  Editor 

Ditto. 

Ditto. 

Purchased. 


J,  Slaiiiton.  SsqJ 


W.  G.  SEAOsoJf,  Curator. 


LlTEil.iRY   AND   PHILOSOPHICAL  SOCIETY,   M^KCnESTEH. 


HICB08C0FICAL   SECTION. 


MsrehUth,  1863. 


Mr.  Joseph  Sidebotham,  Vice-PresideDt  of  the  Section,  in 
tha  Choir. 

Mr.  WatBon  presented  itpccimcns  of  Juntftrmanma  tomenteila 
and  asplenoides,  collected  on  Baguky  Moor. 

Mr.  SidebotUnni  prcseiited  speciroeiis  of  the  following  tnoEses,  idi 
fruit: — FUsideiu  extlia,  F.  adianloidcf,  Crimmia puh'inata^  JFei»na\ 
eontrotersa,  Bryum  atroparjiureum,  &(r.,  in  a  good  state  for  micro-] 
•copicnl  exnminntion^  ' 

Mr.  J.  G.  Dale,  F.C.S.,  presented  n  specimen  of  cryBfallized  film 
of  picrntc  of  oiiilinc;  and  Jn  a  note  lo  ihc  ecereiary  cx|tlniucci  Uii 
metligd  of  prepHratioD  from  picric  ncid  and  anil  inc.  The  equira' 
lent  of  picric  acid  is  229  ;  theit  of  anilins  is  93  ;  and  when  di^solred 
in  strong  olcohol  in  those  proporttont  hy  -weight,  mixed  tind  set 
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■vide,  tlie  picrnte  of  aniline  will  cryBtnllize  in  yellow  needles.  The 
film  Tor  tlte  microRcope  h  furmi'tl  from  a  Bolution  of  these  needlea 
in  nbsolutc  alcoliol,  ii  drop  of  wliich  being  spr^nd  over  a  clenn,  liot 
glasa  slide,  the  cryMallizcd  film  is  at  once  produced  by  the  rApId 
evaporatioQ  of  Che  ntcohol,  if  the  stidf  be  nt  the  proper  degree  of 
he«t,  which  can  only  be  found  by  repeated  trials.  If  too  hot,  the 
salt  will  melt  and  become  partially  decomposed  ;  if  not  liot  enough, 
it  will  be  erjstallized  in  Deedle.<4,  or  lie  deposited  as  an  amorphous 
film.  When  proper!]'  crystallized,  circular  radiated  discs  will  ap- 
pear, villi  more  or  less  regularity^  showing  wicli  the  polariscope 
very  brilliaiit  colaur<>,  and  a  biRck  cross  in  the  centre.  The  crys- 
tallized films  may  be  mounted  in  new  toft  balsam  ;  but  a  mixture 
of  chloroform  and  bnlsnm  dttaol?es  them  immediately. 

The  Natural  History  Society  presented  for  dlatribution  amODgst 
tile  members  n  number  of  beetles  not  required  for  the  mit^seiim. 

Mr.  rVevill  reported  npon  the  fossil  foraminiferous  shells  found 
in  the  Montreal  deposit,  presented  by  Mr.  R.  S.  Darbishire  at  tlie 
Inst  meeting.  They  were  mostly  in  a  fine  state  of  preserratioiij 
and  many  were  aa  perfect  as  recent  shells.     He  found^ — 


Nnnioninn  umbiUcatMla, 
Poft/morpkina  luetea, 
Miiioiiita  tfminuium, 
Mntotetenia  squamota,  var.  tea- 

lari/ormia. 
Ditto,  of  a  peculiar  form  and 

tare. 


Entotelenia  marffimrla, 

,,         ffiob'/ia,  Tcry  floe, 
Patalina  corrvffata, 
Text  u!  aria, 
DentaHna, 
Lagena  vulgaria. 


The  Polyatomella  and  Nonionina  were  in  great  profusion ;  the 
other  kinds  were  scarce;  bnt  Mr.  Nevill  was  of  opinion  that  re- 
markably fine  specimens  might  be  found  of  all  the  various  kinds,  if 
ttirre  were  a  hirger  quaotiiy  of  material  to  operate  upon.  Mr. 
NeviU  wai  indebted  to  the  worthy  President  of  the  section,  Pro- 
fersar  VViUininsoii,  for  verifying  the  names,  and  he  presented  to  the 
section  muunted  and  nsmiJ  slides  for  the  cabinet.  No  Uiatotnacese 
were  touiid  «monj;st  the  material. 

Dr.  Alcock  e^ihibited  a  young  living  falmon,  about  fourteen  days 
old,  attached  to  part  of  ihe  oviitn.  Dr.  Alcock  particularly  called 
attention  to  the  ibrm  of  the  vertebral  column,  which,  whilst  yointg, 
is  iiimilar  to  tiiaC  of  the  lower  grade  of  cartilaginous  fishea  when 
fully  grown  ;  the  skeleton  of  the  salmon,  however,  becomes  gradu- 
ally changed,  untd  at  maturity  il  ta  that  of  the  higher  class  of 
osaet>u»  fishes. 

Dr.  Alcock  also  exhibited  a  lingual  riband  of  the  Patella  athletka, 
from  Bray,  in  Ireland  ;  he  compared  it  with  that  of  the  common 
limpet,  Fntdh  vulgata,  and  pointed  out  the  differences  in  the  form 
of  the  teeib. 

Dr.  Roberts  exhibited  some  mounted  specimens  of  b1ood-cor< 
puscles  from  an  albuminous  urine,  which  showed  aa  appearauce  as 
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if  the  contenli  of  ihe  cdU  had  aepftrntftd  from  the  ce11-vall>  and 
become  aggrcgntcd  round  the  centre  like  ft  nucleas,  WUcn  tUese 
corfiiiBcleB  were  treated  with  magentd,  the  ceDtml  portioa  vas 
either  not  coloured  ftl  nil  or  only  fniotly  lo,  whereas  the  circum- 
ferential portioira  became  deeply  tinted.  By  treating  fresh  blood 
wiih  an  excess  of  n  lolution  of  carbolic  acid,  this  appenrance  coidd 
be  prodticed  at  witl.  In  the  blood-corpuacles  of  the  fowl  a  similar 
effect  waa  produced  by  tbe  enrbolic-acid  Bolntton ;  the  oelt'Contents 
appeared  to  detach  theinaelTca  from  the  cell-wall  and  to  collect 
round  the  nueleu*.  TJic  appearances  presealed  atroogly  suggeated 
the  idea  that  the  cell-envdope  of  the  blood-disc  waa  a  duable  mem' 
brane ;  that  the  inner  separated  under  certain  ctrciimstancea  frota 
the  nuter  membrane  and  ahrnnk  in  toward  tbe  centre,  Dr.  HcDsen, 
af  Kiel,*  seems  lo  have  conTinced  himself  that  such  is  the  ca»e  Ju 
(he  blood-diic  of  the  frog,  snd  he  compares  the  inner  merobraue  to 
the  primordial  utricle  of  the  regetable  cell.  Of  the  pralongations 
desmbed  by  Dr.  Hemen  a^  stretching  rapidly  between  the  ihnink 
inner  membrane  and  the  outer  one.  Dr.  Roberta  aaw  notbiag.  If 
the  taid  view  of  the  structure  of  the  blood-cella  were  lubstantiated, 
it  would  grontly  facilitate  the  explanation  of  the  nppearnuces  pro- 
duced in  these  cells  by  magenta  and  tntinin. 

Mr.  Charles  O'Neill,  F.C.S.,  exhibited  a  monnted  fibre  of  Orleans 
eottnn,  torn  by  a  gradually  increasing  weight  suspended  to  its  ex- 
Iremtty.  U  had  i^uetnined  a  weight  (gmduRlly  increased)  of  \G'2 
grnina  for  ninny  minutes.  Mr.  O'Neill  atnted  that  there  were  I-IS 
siich  fibres  in  01  grain  of  cotton,  each  fibre  therefore  weighing 
leas  than  the  ten  tliDus^andtb  part  of  a  grain.  The  etrongeat  fibrL'g 
were  i-apable  of  supporting  move  tlian  two  million  times  their  own 
weight.  He  ts  engaged  in  making  experiments  upon  tbe  tenaile 
atrengths  of  various  fibres  by  a  special  apparatus,  but  they  are  not 
yet  completed. 

Mr.  Brotlicra  exhibiled  a  number  of  fresh-water  insects,  larva.  So. 

Mr.  Parry  exhibited  the  IrausTcrse  section  of  a  fossil  palm,  from 
llie  Ipsland  of  Antigua, 

The  following  gentlemen  were  elected  officers  of  the  Society  for 
the  cnaiiiiig  yenr:— President :  Edward  William  BinneT,  F.U.S., 
F.G.S.  V ice- l^residcu ts  ;  James  Prescott  Jonle,  LL.D",  F.R.8., 
F.C.S.,  &c.  i  Robert  Angus  Smith,  Ph.D.,  IMl.S.,  V.C.S. ;  Joseph 
Ohi'shorough  Dyer;  Edward  Schunck.  Ph.D.,  F.R.S.,  F.C.S. 
Secrelaiica:  Henry  Enfield  Uoscoe,  B.A.,  Ph.D.,  P.C.S. ;  Joaeph 
Baxendell,  lMt.A.*8.  Treasurer;  Robert  Worthington,  F.II.A.S. 
LtbrArian,  Charles  Fredrik  Ekman. 

Of  the  Council :  Rev.  William  Gaskell,  M.A. ;  Frederick  Grace 
Calvert,  Ph.D.,  F.H.S.,  &c  ;  Peter  Spcnce,  F.C.S,;  George  Mosley; 
Alfred  Frjer ;  George  Venablea  Vernon,  F.R.A.S, 
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Proresflor  W1U.UMSOH,  F.R.S..  Pregident  of  tlie  Section,  in  the 

Chair. 

Mr.  Cbartes  O'Neill.  F,C.S.,ftod  Mr.  John  Shae  Perri«g,M.rtiBt. 
C.E.,  were  elected  members  of  the  section. 

Mr.  John  S[agg,  jtm.,  and  ilx.  H.  A.  Hurat,  were  ^clectcil 
■ttditora  of  the  Ireaaurer's  Accounts. 

Mr.  Alfred  Fryer  presented  for  disthbiiltoi]  amougBt  the  members 
a  number  of  iuipressions  of  an  eugravm^  of  the  Acarua  safthart 
fonnd  ia  raw  grocery  sugar,  from  Mauritius. 

Mr.  Brothers  stated  that  he  had  lunde  gome  obaerrntions  upon 
lUe  circulation  in  piaots,  and  he  found  that  a  degree  of  heat  which 
would  c«u*e  free  circuUtiou  in  VaUitncria  entirely  deatroyed  it  in 
Churn  vulpaia,  Mr,  Brothers  alao  described  the  a[)pearaQcet  prfl> 
seoted  by  the  cilin  of  Mttieeria  ringtm,  which  he  lind  the  unmujil 
opportuuiij  of  ob«enrlDg  wliiUt  the  Atiitnal  was  outside  its  case  m 
a  oyiiig  state.  As  the  motion  of  the  cilia  gradually  became  fit Cul 
and  then  ceased,  it  'n'RS  apparent  that  the  cilia  of  the  inner  row  are 
much  longer  than  those  of  the  outer  row,  over  which  the  former 
appear  to  beud  and  to  crush  off  whatever  may  be  adhering  to  them 
into  the  chanuLl  between  the  two  rows.  Thus  are  produced  the 
TRTT  lines  and  apparent  onward  progredsion  of  the  cilia,  whicli 
render  this,  under  tuitahje  iUuminatiou,  io  brilliant  and  interi;Ating 
a  niicroscopical  object. 

Mr.  Charles  O'SciU.  F.C.S.,  made  a  communication  "  Upon  the 
Appearances  of  Coitou  Fibre  during  Sohitiou  niid  Disintegration." 
These  experiments  referred  to  the  Application  of  Schwcizer'a  sol- 
vent. Two  atrengths  were  used;  the  weaker  contained  oxide  of 
copper,  equal  to  4'^  ^r».  metal  per  lOOCJ  and  47  grf*.  dry  ammonia ; 
thfi  stronger  contained  iri'4  grs.  metal  and  7/  grs.  dry  ammouin 
per  lOUO.  The  latter  is  about  the  mmst  conceulrsttd  solution  which 
can  be  made,  Itefcrring  to  the  rcsejirches  ot"  Payen,  Fresuy,  Peligot, 
Sehlosaberger,  and  others,  who  have  employed  this  solvent,  the 
ambor  said  the  only  experitnentL-r  vi-liu  jiccmed  to  bnve  worked  in  the 
same  direction  with  htmst'lf,  mid  that  nppnrently  only  to  a  amali 
extent,  was  Dr.  Cramtr,  whose  paper  he  had  ouly  been  able  to  tec 
in  II  translation  appended  as  a  note  to  a  memoir  of  M,  Payen,  in 
'Comptes  Rendus,'  p.  ;jl9,  vul.  xlviii. 

Mr.  O'Neill  consider*  thnt  cotton  exhibits,  under  the  action  of 
tbia  solwnt,  (I)  an  external  membrnae  distinct  from  the  true  cell- 
wall  or  cellnlojie  matter;  (i)  spirnl  tcsscIs  Mtuateil  cither  in  or 
outside  the  exteraal  membrane;  (3)  the  tme  cell-wall  or  celhituae  ^ 
•nd  (4)  an  inner  medullary  tnnlter,  The  external  membrane  ia 
insoluble  in  the  solvent,  and  may  he  obtained  in  short,  hotlow 
cyliudera  bj  lirat  acting  upon  the  coitou  with  the  dilute  snilvent^  ao 
n  to  gradually  remore  tlia  eelMoae,  and  theu  dissolve  all  aoluble 
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plied,  the  extraordniflry  diintion  of  the  cpllwlose  Imrsts  the  external 
membrane,  nnd  reduces  it  to  such  a  «Aie  of  tenuity  thni  it  is  iti- 
ti»iljle,  Tliis  r(iBml)rai)e  is  very  elastic,  appeArs  to  lie  quite  irap^r- 
tnenlile  to  the  solvent,  and  vlien  free  from  fisiures  proCecli  the 
encluscd  mntter  from  its  nciion.  It  is  uot  ceea  in  cution  which  tins 
been  submitted  to  the  action  of  nlkaline  acids  and  bleacl:iiii§  powder, 
being  either  chemicnlly  altered,  or,  what  is  moat  probnble,  entirely 
removed, 

Tlie  «piml  vesseb  are  uninittakeablf  apparent,  ranniog  roand 
the  fibre  in  more  or  leas  close  spirals,  sometimea  single,  tomettmea 
double  and  purallel,  and  at  other  times  double  and  in  opposite 
directions,  or  again  seemingly  wound  close  and  tight  round  the 
cyhndcr.  They  are  welt  seen  in  the  *pherical  swellings  or  beads, 
but  are  proiniiient  nt  the  points  of  etran^ulntions  of  long  ovals 
formed  when  the  ends  of  the  fibres,  are  held  tightly.  They  collect 
in  a  close  mass,  forming  a  ligature,  and  nre  frequently  ruptured, 
the  ends  projecting  from  the  side  of  the  fibre. 

The  ci'lhiloBc  is  enormously  dilated  by  the  weaker  solvent,  and 
eipands  the  external  inenibraiie  inlo  beautiful  bends,  which  are 
doubtless  the  result  of  the  spiral  vessels  acting  as  lijcntares  at  the 
points  of  atrangtilation  ;  at  the  open  end  of  n  fibre  it  can  be  seen 
ooziog  out  ns  A  mucilaginous  substrtuce.  Tlie  Birongef  solution 
bursts  the  bead?,  or  dissolves  all  the  cellulose  iitio  a  honiogeueoiis 
mass,  amidst  which  the  empty  cuticular  membrane  and  the  spiral 
vessels  reniniu  nearly  unacted  upon. 

The  sulistHuce  cnlled  medullnry  matter  is  leen  occupying  the 
flies  of  thelibrea;  it  it  nearly  insoluble  in  the  solveiil!.  It  may 
be  well  seen  projecting  from  the  open  end  of  a  fibre  where  the 
cellulose  is  exuding,  and  often  rennitis  in  sitit  when  the  fibre  has 
quite  disappeared.  It  lias  many  appearances  of  being  a  distinct 
body,  but  the  author  in  some  cases  thought  it  might  be  only  the 
thickened  or  modified  inner  cell-wivll  i  in  others  it  looked  like  a 
shrunk  membrnue,  probably  the  dried-up  primordial  utricle.  It  is 
getierally  absent  or  indistinct  in  old  cotton,  or  cotton  which  has 
been  subniitied  to  bk'nL'hin;;  j»geiits. 

Mr.  O'Ni'ill  intends  to  submit  further  details  when  his  iavesUga- 
tioDS  are  more  advanced. 

Mr.  Hepworlh  stated  that  he;  had  observed  spiral  markings  ill 
Sea  Island  cotton,  not  subjected  to  chemical  action,  and  that  be 
bad  calculated  there  would  be  about  50,000  spirals  to  an  inch  of 
fibre. 
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On  the  Stuocttjiie  0/  the  Valve  0/  the  Dixxouxcem. 
By  Cit\tiL£s  Stodder. 

Troin  'Proceed.  Boston  Soc.  Nat.  Hist ,'  vol,  ix,  p.  2,  1862. 

There  are  recorded  a  few  observationa  which  metidon  the  exist* 
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ence  of  more  than  one  plate  of  ailex  in  the  valve  of  aome  three  or 
four  »pecieB  of  diaiont^.  Mr.  SlindboU  (* Trans,  Mic.  Soc.,'  Ut 
eerie*,  vol.  iii,  p.  4i))  describe*  the  valve  of  Arachnodiicua  Japoin- 
cua  m  consisting  of  two  Inyera.  Mr.  Ratfs  (' Priicliiird's  lnftisoritt,' 
4lli  ed.,  p.  839)  snya  the  valves  of  ActinQptychus  undu/aiva  "fre- 
qtiently  consist  of  two  disaimilnr  platee,  one  having  the  ustinl 
clmmcter,  the  other  being  triradinle  and  minutely  punctate,  sad 
which  has  been  described  as  a  n^w  species  by  Mr.  Koper,  who  tirat 
observed  it  detached  from  the  true  valve.  He  and  otlierfl  have  since 
found  the  plates  in  situ.'"  Dr.  F.  W.  Lewi*  ('Notes  on  New  and 
Earer  Speeiei  of  DistomaceEe,*  PliiL,  1861,  p.  6),  describing  Navi- 
€ula  marginata,  apeaks  of  "the  outer  Biliceoiis  plate."  Scbleiden 
(' Pritchard,'  4th  ed.,  p.  41)  speaks  of  "two  leaves  lying  one  over 
the  other."  Mr.  Brightwell  says  of  the  lorjca  of  Triceratium,  that 
"the  Takes  are  reiolvabie  into  several  distinct  layers  of  sitex, 
dividing  like  the  thin  layers  of  talc."  (Pritchard,  p.  49.)  These 
are  all  the  authorities  I  can  Hnd  that  intimate  the  etistence  of  nior« 
than  one  plate  of  silex  in  the  valve. 

Ehrenberg  describes  se^'eral  species  of  diatoms  as  "  veiled  "^ — a 
moat  happy  term  as  expressive  of  the  appearance  of  those  speciea 
to  which  it  is  applied.  Neither  Ehrenberg  nor  any  other  microsco' 
pist  has  ofTered  any  explanation  of  the  cause  of  this  appearance. 
Among  the  species  thus  dtstinguished  nre  the  four  species  of  Heiio' 
pelta,  though  the  fuct  is  not  mentioned  in  any  of  the  published 
deicriptioni,  all  of  wtiich  are  more  or  less  imperfect. 

Some  time  ago  I  found  a  broken  specimen  of  Hetiopelta,  which 
eshibiled  clearly  portiooa  of  the  valve  with  the  normal  charactera 
of  the  genua,  and,  eitending  beyond  the  broken  edges,  portions  of 
another  and  inaer  plate  of  au  entirely  diiferent  structure.  A  few 
months  since,  Mr.  J.  S.  Melvin  gave  me  epeciroeuB  of  a  diatom,  as 
poMibly  a  new  speciea.  On  e.xnminfition  of  these  I  found  that  he 
had  obtained  the  inner  plate  of  the  vahc  of  HeliopeHa  Letiurenhotkii 
entire  and  perfect.  I  have  since  found  other  specimens  in  my  own 
collection.  Tbis  plate  under  low  or  medium  powers  shows  only 
exquisitely  fine  lines;  but  with  a  hi^h  power  (■j'j)  it  is  resolved  into 
minute  spherical  granules  of  ailex,  arranged  in  paralleled  rows, 
radiating  towards  the  margin  of  the  disc,  placed  in  contact  with  each 
other,  and  cemented  together  at  their  peripheries,  the  cement  filling 
the  interstices.  There  is  a  distinct  line  corresponding  to  the  divisions 
of  the  compartments  of  the  outer  plate;  a  triangular  blank  at  the 
junction  of  these  lines  with  the  margin,  a  conapicuoua  feature  in  the 
view  of  the  perfect  frustule ;  a  star-aUaped  blank  in  the  centre,  the 
rays  of  the  star  being  in  number  one  half  of  that  of  the  compart- 
raenta  of  the  disc.  Heliopelta  has  the  disc  divided  into  six  to  twelve 
rnys  or  compartments,  one  half  of  them  having  distinctly  hexagonal 
ar'eolK,  the  alternate  half  having  an  entirely  different  kind  of  mark, 
which  has  never  been  perfectly  described  or  figured.  Dr.  Carpenter'* 
description  is,  perhaps,  the  best,  but  hia  figure  is  ore  of  the  most 
inaccumte.  {'Carpenter  on  the  Microscope,'  Phil.,  p.  290.)  The 
blank  star  of  the  inner  plate  is  also  &  conapicuoua  feature  of  the  per- 
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ftot  disc,  ftnd  the  ray*  of  this  star  alwava  coincide  wilh  tbe  compart^-^ 
mcnt  last  descrilied.  The  inner  pUte  al»o  eliows  niarks  i!Klicfti)i)| 
tbe  position  oi'  rlie  mitrginal  (improperly  ao-c»l led)  g)iiues;  sod  uude 
B  tiigii  |jower  8bow,t  alau  taint  impressions  of  ibe  nreolffiof  tlie  oiiit 
pliitc,  which  I  ccmsider  proof  ilmt  the  two  plntes  were  in  acuial  con 
taut.  It  is  ihis  inner  plute  tliut  gives  the  veiLeil  Appenrniice  to  thi 
Kiid  other  dinloms,  Hud  t  lake  the  "  veii  "  in  «ll  enaea  a»  ii  vt*.(i*1  proc 
of  tiie  existence  of  tlu'  iiiiier  pinie.  Dr.  Carpenter  says  of  Ufiiofjelta 
thnt  a  nnnute  granular  structure  may  be  shown  to  exist  over  itn 
■whole  of  the  viilve — "thnt  the  circular  areolntioQ  exists  iti  *  deepe 
aver  of  the  Rilici-oiia  lorica." 

Kow,  1  am  certain  iliat  Dr.  Curpeiiter  va*  mistniceD  in  thi«  U 
remitrk,  tliou^li,  perliap?,  nut  in  whut  he  ttw.  He  bad  simplj 
ob.'it^rved  a  v»lve  with  the  intiile  toward  the  eje,  I  have  repeni(.-dl| 
»fen  then)  in  Chi^  pustiion,  nitd  wiih  the  tame  effect ,  1  hitve  als 
fuiiiwl  whnt  I  tiike  to  be  tbe  inner  plate  t>f  an  OmfihaioptUa  enlirvj 
but  tlie  evidence  of  itii  iiounectioti  with  that  genus  ia  not  quil 
complete. 

A  few  weeki  since  I  found  a  broken  ipecinien  of  ConanodUcvf  ^ 
the  hexnzimnl  nn-ulffi  Wire  Urge  nnd  distinct,  ami  exieodnig  bevunc 
the  brukfn  edgCB,  jii*l  m  destribed  iu  the  iJcfiiijieU<iy  was  anulhe 
pan  uf  the  disc,  wliii-U   was  simply  fi;ri>iitilHr,,  wiiU  a  niilky  a^pecU 
'i'his  i»  the  itint^r  ])lhte  of  the   vilve  of  timt  gtnuit.     Since  that  " 
liave  found  iinnu-rouis  examples  ot    the  dnnie  kind,  nnd  am  noi 
sniiolicd  tlxit  ttiey  are  quite  cnnimon,  and  tlmt  others  at  well  M^ 
mjnelf  must  have  suni  lUein  uftcn  before,  w  itiiout   lirinjj  aware  o( 
their  nature.     Ldte  the  correfpoiidinj;  plate  of  Ileliofm/ta,  this  is 
carn[iot-ed  of   I'pherieul  pinnules  of  silex,  but  iiislead    of  bi-iug  iaj 
close  coutnct,  liiey  nrc  disiflnt,  (itid  juiiied  or  cemented  lojtether  bri 
A  thin  p!ato  of  »ilex,  the  arrangement  and  place  of  tbe  pnrlicle 
being  governed  by  that  of  lite   iiexngons   of  the  out*-r  plale,  uni 
granule  being  placed  ngJiinst  each  hexagon.      By  careful  adjiisitmeat 
of  the  focuit  of  ihe  uiatrnuient,  with  a  power  pruporlioned  to  titSi 
size  of"  tbe  aifola*,  the  granules  can   be  neen  in  the  centre  of  Uiej 
b«xngtins;  care  mu!*t,  however,  he  taken  not  to  confound  an  optic*" 
.effect  with  the  ^ppcDrnnee  of  the  grannies;  each  nreuiie  is  a  miuiil 
Jena,  nuii  bo  retract;,  the  light  as  (o  )(ive  a  bright  or  dnrk  dot 
the  fiuufi  is  clianijed,  and   I  he  |;rnnuleB  tbemselven  conln'mte  tol 
Ibis  effect.     Fnctice,  however,  will  enable  oae  to  distinguish  thi'Mj 
•effecis. 

Tbe  ipeciea  Bupoditcys,  Jr^va,  and  Hogtrai,  present  slroi>g  evi' 
dence  of  the  inner  plates  ;  so,  also,  do  some  specimens  of  l»tkmi» 
nereo4a,  of  Bpithemia,  Acknamthea,  and  PofymifXia  corxmaiU.  I 
think  I  have  Been  indicaliuns  of  tbem  in  aereritl  olber  genera.  In 
tome  of  Ihe  Pin»ultiria  ntid  Nuvieula  tliere  are  appearancta  which 
I  can  explain  only  on  the  snppo^tiioti  that  the  valve  is  cinnpoired 
of  two  plates,  03  mtjtgeatcd  by  SJehleiden.  Sufficient,  I  think,  has 
been  proved  to  warrant  tbe  generaJijiaiion  that  th«  valve  of  ibe 
l>i(tomaeee  consists  of  at  least  two  plates  of  silcx,  the  inner  owe 
«f  »  structure  mgrc  or  Icsa  differing  from  that  of  lh«  oul«r»  giving 
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that  peculinr  appearance  to  lliose  species  deacriljed  as  Ttiletl, -^partly 
the  cau»e  of  the  dots  in  tlie  liexagonal  areolee  of  some  species, — and 
often,  prohablr,  explaining  the  vArjing  detcription*  and  Bgures  of 
different  writers. 

There  IB  a  difTcrence  of  opinion  among  djatomisis  ai  to  the  ehnpe 
of  ibe  dot*  or  marks  of  the  very  finely  mnrked  kinds,  giioh  n»  tlie 
whole  of  the  genns  Phurosigrna,  Smith,  Gtfrosigma,  HasMil,  Mr. 
VVeohnm,  bv  magnifying  photographs  of  P.  anguhitum  to  15.000 
diiimeteni,  haa  proved j  as  1  think,  tlmt  the  areolre  of  that  speciea 
(and  undoubted.ly  of  all  the  i^peeies  «iili  diagonal  lines)  have  lieia- 
goiial  arenlse,  exactly  Hke  lliose  of  CoscinodUcug.  Professor  0.  N, 
Bood,  of  Troy,  by  the  laine  process,  has  obtained  photographs  of 
the  same  spedea  (71IU0  diameters),  which  lie  tliiiiki  prove  the 
areoJK  to  be  circular.  ProfeBsor  Rood'*  photographs  uliow  lome 
indirationa  of  the  hexagonal  form,  and  I  believe  the  difftfence  be- 
tween his  figure*  and  Mr.  Wejiham'a  mu»t  be  owing  to  some 
difference  in  the  mHinpulntion.  The  areolte  of  the  coarsely  mnrked 
formt  being  uiiqueitionably  heinguns,  it  ii  probabit',  from  analogy, 
that  thote  of  tlie  fiuer  forma  are  ao  also.  Mr.  Wenham,  ai  quuted 
by  ProfeMor  Rood,  "states  that  he  baa  aaerrtamed  by  b?;^!!)  cbal: 
the  markings  of  this  olijict  are  due  to  ipherital  particles  of  ijii»rt2." 
(*Am.  Jour.  Science,'  Not.,  IHOi,  p,  336.)  This  obBervatiow,  with 
tbe  dt«cov'ery  of  tbe  inner  plate  of  tbc  CoMtnotiiacKt,  and  in  struc- 
ture, makes  the  analojtyof  (he  structure  of  tlie  two  genera  complete, 
ftnd  may  be  cunsidtted  as  proving  the  existence  of  the  inner  platt 
in  tliis  genus. 

Another  point  in  the  struclure  of  the  valre  has  been  n  subject  of 
much  difference  of  opinion — some  contend  that  the  areolue  are  ele- 
VAiioiis,  otliers  that  they  are  depressions.  Up.  J.  W,  Giiftiths  gives, 
in  the  'Micrographicni  Dictionary,'  his  rensotisfur  cnnnidcrin);  ihem 
to  be  depressions.  I  bave  reasons  for  thinking  that  neither  party 
has  the  true  explausrion  of  the  etnicture.  My  opinion  is  that  the 
exterior  of  the  *hell  is  smooth  or  nearly  so,  and  tli«t  the  borders  of 
ibe  bexsgons,  or  oiher  shaped  arealec,  and  cosiee  of  the  custate  forms, 
kre  interital  projections  from  the  outer  p'ute,  as  on  the  under  side 
of  the  leaf  of  tbe  Victoria  Regia,  intended  to  give  strength  to  the 
cell  with  (he  smallest  quantity  of  material.  This  will  explain  the 
trace  of  the  hexagons  *cen  on  the  inner  plate  of  He/iopelta,  as  only 
the  projecting  wall  of  the  nrc^oln:  vrould  come  in  contact  with  tbe 
inner  plate.  Dr.  Griffiths  reasoned  that  the  areolre  were  depressions 
because  they  were  tbo  thinnest  parts  of  tbe  shifll  j  the  facts  are 
correct,  but  the  inference  may  not  be,  u  there  is  another  expl&naiiun 
of  the  phenomena. 

Id  cumpsny  with  Dr.  C.  T.  Jackson,  I  have  disiolred  a  shell  of 
Co*einod%tcu»  under  the  microscope,  with  caustic  potash,  and  found 
(hat  the  area  of  the  cclhiles  wn«  dissolved  before  the  walls,  and  that 
therefore  they  are  the  thinnest  parts,  os  Dr.  tiriUiths  judged  Irotn 
tbe  optical  effect. 
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Hdll  Micbo-Philosopuical  Society, 

Tbe  fifth  BCBsiontil  course  of  papers  delivered  by  the  >evcrnl  meia- 
bers  of  this  socifty  terminftted  on  Mai'ch  20lh  last.     These  were^ 
moatly  of  nti  interesting  clmrncter,  and  the  meetings  were  generally] 
well  nltended.     An  increRsing  interest  in  microscopical  resenrcb  isj 
tnaivifest,  and  several  additiotml  applicnlionu  for  memberahip  havel 
been  mnde.     Severnl  nev  instrumenta  have  latterly  been  ttitroJticedl 
from  ibc  ni«Tuifactory  of  Mr.  Cooke,  optician,  of  Hull,  of  exqtiiBite 
workmflQsliip,  compact  design,  and  perfect  iilability,     Tlie  society 
in  ita  pecuainry  resources  may  be  said  to  Souriab,  and  vitlud  toj 
present  every  fftir  prospect  of  utility  and  success. 

Aq  abridgment  of  some  of  tbe  piipers  may  be  stated  as  under ; 

George  Norman,  Esq.,  tbe  President  of  the  society,  in  Intro- 
during  the  subject  of  diatoinnceous  deposits,  slated  his  fears  tbnt] 
jti  the  short  time  atlowed  for  his  paper  little  more  than  a  discursive-'' 
glance  could  be  given  to  the  subject,  niid  tbnt,  perhaps,  on  some 
future  occasion  he  would  bring  the  subject  agnin  before  the  mem- 
bers. B 

The  occurrence  of  Dtatomftceee  in  a  fossil  stale  is,  on  Ibe  antbo-  ^1 
rity  of  Ehrenherg,  constant  in  the  chalk  rocks.      The  President 
stated  that,  so  far  aa  bis  ovu  experience  wetit,^  no  traces  bad  been  ^ 
found  in  true  chalk;  perhnps,  however,  in  the  Pari*  beds  the  eaaefl 
might  be  different.  ™ 

The  posaibility  of  the  flint  nodules  in  cbalk  being  tbe  amorphous 
stale  of  former  siliceous  frustules  was  next  touched  upon.     Tbe 
most  important  depotiis  occur  in  I  he  pHocene  and  phstocene  for- 
mations immediately  following  the  cretaceous  rocks.     The  enormous 
deposits  of  Maryland,  Virginia,  and  Algiers,  were  probably  to  be 
referred  to  this  period.     The  fresh.water  deposits  of  Finland,  Bo-  ^m 
heuiia,  North  Americur  Dolgelly,  Toomc  Bridge,  &c.,  were  probably  ^M 
of  a  far  mure  ncent  date ;  these  were  all,  at  some  remote  period, 
the  beda  of  former  lakes  and  morasses.     Tbe  President  alluded  to 
tiie  extensive  deposit  be  had  himself  visited  at  Toome  Bridge,  in 
the  county  of  Antrim,     More  recent  deposits  still  are  found  under- 
laying peat  beds,  containing  diatonia,  witb_few  exceptions,  identical 
witli  forma  now  found  living.     Tbe  very  ancient  peat  beds  found 
about  twenty-Rve  feet  beneath  tbe  alluvium  of  the  district  of  Hull  ^| 
and  neighbourhood  contained  very  slight  traces  of  DiatomHceoe,    A  ^1 
aample  taken  from  &  deep  excftvation  at  Spring  Head  bnd  furnished 
very  aparingty  Piimularia  cardinatis,  a  species  which  bad  hitherto 
never  been  found  recent.     Tbe  ancient  peat  deposit  and  sunken 
forest  cropping  out  of  the  sands  at  Hornsea  contained  also  Ptnnv- 
laria  cardinaiit,  mixed  with  many  recent  forms.     This  great  bed 
was  probably  the  bed  of  a  former  mere  like  the  existiug  Hornsea  ^ 
Mere.  ^M 

The  President  proceeded  to  state  that,  in  all  probabilitj,  the  site  ^ 
of  the  present  Hornsea  Slerc  would,  at  some  future  time,  furtiisb  a 
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diAtomaceous  deposit  more  or  ]ess  rich.  The  sea  wuuld  in  time 
veur  *vay  the  narrow  piece  of  land  aepnrating  the  mere  rrom  the 
oceiLD  sand,  and  tuud  would  W  deposited  over  (he  entire  area,  and 
tbe  mass  of  diatom nceous  fruBtulea,  the  nccumulation  of  ages,  would 
be  eonsolidnted  into  a  white  maas,  such  as  we  find  in  any  orditinry 
deposit,  llie  long  rotting  process  linving  removed  the  brown  enda- 
ebrome.  An  instance  waa  given  of  the  gradual  formation  of  sucli 
deposits  before  onreyes.  Only  the  pnst  Biimnier  the  President  hftd 
obtained  a  piece  of  tolerably  whit«  deposit  from  the  bed  of  the 
Spring  Ditch,  which  wa*  in  course  of  being  filled  up  ;  it  contained 
a)]  the  recent  apeeiea  which  have  been  known  to  exist  there  by  the 
previous  esaminattans  of  microscopiats.  This  once  favorite  locality 
it  now  destroyed  through  the  extension  of  public  works. 

Id  conclusion,  the  President  hastily  glanced  over  the  varioas  uses 
tiiese  deposits  were  turned  to,  instancing  snch  commerctfll  products 
as  tripolij  pbte  powder,  floating  bricks  for  powder  roagaunes  on 
board  ship,  &.C. 

The  clays  eaten  by  the  natives  of  South  America  and  in  the  in- 
terior of  Africa  were  also,  probnbly,  dintomaccous  deposits  like  the 
well-known  Berg-Meld  of  Laplnnd. 

Mr.  H,  Prescott  produced  a  paper,  entitled  "The  History  and 
Pbysiology  of  a  grain  of  Bnrley,"  illustrflting  the  germination  of 
barley  in  its  most  nidimentary  form,  and  then  tracing  its  growth 
into  a  plant  and  the  further  developinent  and  structure  of  stem, 
root,  flowering,  spike,  spikelets  with  floral  appendages,  sexual 
organs,  pollen,  starch,  &c. 

The  peculiarities  of  growth  of  stem  (straw)  structure  and  the 
various  appeaiauces  of  the  inflorescence  during  different  stages  of 
development  were  illustrated  by  numerous  etchings. 

On  another  occasion  during  the  session,  Mr.  Prescolt  ("On  the 
Structure  of  certain  Seeds"),  failing  time  and  opportunity  to  give 
the  meeting  the  benefit  of  any  speeinl  studies  that  he  rnight  be 
competent  to  nndertake,  which  were  still  incomplete,  thonght  that 
&  work  bearing  immediately  on  the  subject,  prepared  for  the  use  of 
Government  by  Drs.  Hooker,  Carpenter,  Graham,  Lindley,  &c.  (a 
copy  of  which  he  vtn^  fortunate  enough  to  possess),  might  liav? 
some  interest  for  the  meeting.  Sketches  and  letterpress  were  bolh 
Taluabte,  as  Bhowing  bow  master  mind^  commanded  and  carried 
through  the  working  out  of  a  subject  quite  new  to  themselves.  In 
tht»  instance,  as  in  the  delerminniion  of  genuine  and  adulterated 
coffee,  tlie  meeting  would  not  full  to  observe  liow  well  tlie  micro- 
scopic characters  of  the  substances  had  been  preserved  in  drawings 
which  bore  the  stamp  of  truth  upon  them.  The  elaborate  re- 
•earches  of  Dr.  Graham  nnd  others  on  the  gravities  of  the  different 
substances  in  solution  were  equally  tiJmimble. 

Mr.  Hunter's  paper,  "On  the  Structure  of  Animal  Hairs,'*  waa 
illustrated  by  numerons  slides,  including  dlQ'erent  coloured  human 
hair,  hairs  from  the  several  classes  of  animals,  insects,  &c.,  and 
hairs  from  different  parts  of  the  body  of  the  same  speeiea.  Much 
emplinsii  was  laid  upon  tlie  difSculty  of  identifying  individual  hairs. 
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and  nlao  the  vnnt  of  a  Buituble  nicdiam  for  permfinent  moimting  of 
tpecimeda  ;  the  Jtiefficiency  of  Canada  balgfltn  vm  shown  by  sped- 
mi>na  otherwiee  mounted  (fluidi)  exhibited  in  contmst,  allhough 
baUnm  might  answer  beat  for  dark  ground  and  polariscope  inTeid- 

g&UonS- 

Tiie  so-eftlled  whole  hnir  was  handed  round  the  tablea — a  ftub- 
•tauce  showing  most  of  the  microscopic  properties  of  btith  hair  and 
bone.  The  excellent  felling  properties  of  the  liairs  of  the  Cami- 
Tora  and  Rodentia  was  dwelt  upon,  and  also  the  etriking  differences 
in  tlioie  of  the  Huminniitia. 

The  ndulleratioria  practised  by  some  workers  in  ornnmerital  hair 
was  illustrated  by  specimens  mixed  with  hair  from  the  alpaca  and 
Booie  species  of  guht.  ^M 

Beautiful  slides  from  the  Ornhhorliynctis  and  Gopher  (from  the  ^M 
banks  of  the  Mississippi,  Iowa)  were  conipared  ;  the  only  two  kinds 
examined  having  the  combined  properties  of  wool  and  hair  from 
the  snnie  root.  ^1 

Mr.  Dall,  of  Brigg,  in  Uticolnshiro,  read  a  very  interesting  paper  fl 
"On  the  Analomy  of  tlie  Snail,"  wliioh  was  ilhistrnted  by  exquisite 
dissections  and  preparations  of  all  the  principal  orgnjia.  The  hin- 
enagc  of  ordinary  comment  fails  to  give  due  expression  to  tlie 
Society's  appreciation  of  tliis  gentleman's  l.ibonrs  and  microscopic 
productions. 

Mr.  Stather  cffect[?ely  exhibited  the  powers  of  the  binocular 
microscope. 

A  paper  "On  the  Stings,  Ovipositors,  nnd  the  cutting  part*  of 
t!ie  I'loboscides  of  Jn*ccis"  vfns  produced  by  Mr.  Haitwcll,  show- 
ing the  general  resemblrtnce  of  these  part?,  in  some  itistnuccs  as  to 
netirly  apiJtnr  identieul.  The  nntnri"  of  the  true  sting  wjia  shown, 
the  incising  apparatus  nllnched  to  the  head  compared  with  it,  and 
a  clastificntiiin  made  of  tht-  ^>^rnls  of  the  instruments  nsctl,  from  the 
ainnple  Inncet  to  tho  more  cornidicateil  npparnius  of  the  higbiy 
(^r^finixed  insects ;  the  beautiful  adaptation  of  nienna  tn  endSi  u 
exhibited  in  ttie  vaiious  kinds  of  ovipoiitors,  was  dwelt  upon.  The 
paper  was  well  ilUi*trnted  by  numerous  elidrs  prepared  by  this 
gentleman, 

Dr.  Ki-lbourne  King  delivered  an  article  *'  On  the  Nerroiu  Tis- 
ines,"  Uhistrnled  by  slides  of  the  nerve-fcnB,  of  considerable  interest 
and  beauty,  and  cftlc(iln(i.'d  to  awnkeu  the  furtiier  atlentiou  of  ana- 
tomists and  piiysiolngtBU  to  these  very  important  slrnctures.  Pre- 
parations variously  mounted  iu  naphtha  solulion,  glycerine  and 
gchiline- — ^the  two  latter  bolli  plain  and  coloui'cd  witli  carmine — 
wcrj?  handed  round,  btit,  notwithslanding  (lie  beauty  of  carmine 
prepaiation^,  in  tlie^e  instances  the  naphtha  Bolutioii  appeared  lo  fl 
afl'ord  A  more  minute  structurn)  detail.  ^1 

Mr.  Hendry  exhibited  the  sncchnro-polariscope,  and  the  opposite 
order  of  colour  plunoniciia  uf  grape  and  cane  sngara,  with  great 
eflVct ;  also  delivered  a  psper,  wiih  illiiatintion',  "  On  Spcnnatoaoa," 
in  the  absence  of  Dr.  A.  M'MdIaji,  othei-wise  engaged;  and  upon 
R  third  occasion  introduced  the  subject  of  the  connective  tissue*. 
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The  session  now  terminated,  embodying  in  ita  ■eriet  of  subjects 
mattrr  Rmply  Adnpted  to  call  fortii  tlie  active  euergies  of  its  rarious 
memben. 

Wji.  Hekdbt,  Hem.  Sec. 


A  Paper 


On  the  E«S3RYoQKS*v  of  CoMATULA.  ROSACEA  (LiDck).     By  Pro- 
fessor WvviLLE  Thomson,  LL.D.,  F.B.S.E.,  M.R.LA.,  F.G.S., 

{?rom  'Proceed.  Iloy,  Sdc.,'  Feb.  8, 1863.) 

Aftf.r  briefly  nbitrncting  i)r.  W.  Bniich''i  de»crsp(ion  of  the  eftrly 
stages  jn  the  growth  of  the  yoiiug  of  Coinatuhi,  the  author  details 
hie  own  observations,  carried  on  dnring  tlie  last  four  years,  on  the 
deT*lopmeiit  and  subsequent  chsngeB  of  the  InrTa.  After  compSetc 
•rgmeutarioii  of  tlie  yolk,  a  more  consistent  nueleua  nppear;)  witliia 
the  mulberry  mass  siill  couiniued  withiu  ihe  vittllitic  menibrRne. 
The  estemftl,  more  traiiBparent,  floreulent  portion  of  the  yolk  lique- 
firs  and  i^  absorbed  into  thi^i  tincleiis,  which  grnJiially  na»uniea  (he 
form  of  the  embryo  Inrvii,  fi  grdnular  cylinder  contracted  At  ciilicr 
end  and  girded  will)  four  trantverite  bands  of  cilia.  Tliis  cylinder 
jncreni^s  in  tizc  (ill  it  nearly  lilU  the  vitelline  sflc,  graduaily 
increnaiirg  in  transparency,  and  nltiuintt-ly  cuusiating  of  delicnicly 
Tncuolnled  anrcodc,  the  external  Eurl'Hce  transparent  and  studded 
with  pyriform  oil-celli,  tlie  inner  portion  leniiAuid  and  slightly 
granular. 

The  vitelline  membrnne  now  gives  way,  and,  usuRlIy  shortly  after 
the  etcape  of  the  larva  into  the  water,  the  third  ediaied  bund  from 
the  anterior  extremity  arches  forwHTdm  at  one  point ,  and  iu  the 
space  thus  left  between  it  and  tlie  fourth  bnnd,  a  large  pynCorm 
d«pre«aiou  indicMea  tike  pittition  ol'  the  liirval  mnutli.  At  tlie  name 
time  a  amall,  round  aperture,  merely  separated  from  the  posterior 
mnrgin  of  the  mouth  by  ihc  last  ciliated  band,  becomes  connected 
with  the  mouth  by  a  short,  loop-like  canal,  pdsging  under  the  band, 
and  fnlliis  ilie  function  of  nn  excreting  orifice.  A  tuft  of  long  cilia, 
which  have  a  peculiarly  unduUtory  motion,  is  developed  at  the 
poKterior  extremity  of  tlie  body.  Tiie  larva  now  increases  rapidly 
iu  the,  a«B)imii)g  Fomcwhnt  the  form  of  a  kidtiey  bean,  the  mouth 
answering  in  position  to  the  /iHuih,  It  swims  frei'ly  iti  tlie  water, 
vith  a  awin^inpr,  Remirntntory  moiiun,  by  meaus  uf  ita  cdiated  bands 
and  posterior  tiift  of  cilia. 

Shortly  after  the  Inrvn  has  attained  its  definite  independent  forin 

ten    minute  catcnrcous  apicnla  tnake  their  »p[)carunce,   iiiibeilded 

within  the  external  siircodo-Iayer  of  ihe  expanded  anterior  portion 

lof  the  larva.     The  ten  spicula  are  arranged  in  two  transverse  riogt 

^tUve,  the  Bpiculn  of  the  anterior  row  symmctricaUy  auperposed  on 

[tliose  of  tl)»  posterior.    By  the  extriiiion  of  cftlcareout  t)«tw9rk, 
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these  spkulit  rnptdly  expand  into  tea  platps,  which  At  length  form  i 
n  trellis  eiulosit^g  n  dodecabedral  space,  open  above  and  bdow, 
within  the  anterior  portion  of  the  zooid,  SimuUniieQualy  with  the 
nppeflrnnce  of  these  plAte*.  a  Beries  of  from  seven  to  ten  calcareoua 
rings  form  a  cliain  passing  from  the  ba«c  of  the  poaterior  row  of 
pinteB  backwnrds,  curving  slightly  to  the  left  of  the  larval  moiitli, 
nod  endiug  by  abuttiiig  against  the  centre  of  a  large  cribriform 
plate,  which  is  rapidly  developed  close  to  the  poslenor  extremity 
of  the  larva.  Delicate  sheaves  of  atiaatomosiiig  c^ilcareous  trAbecitlie 
aboj-tly  arise  wJtiiiii  these  ringn,  and  tlie  series  declares  itself  as  tlie 
jointed  atem  of  the  peutacrinoid  stage,  the  basa!  and  first  inter- 
rndial  pi « tea  of  the  calyx  being  represented  by  the  already  formed 
CAstcet  of  calcareous  network.  The  skeleton  of  the  Criiioid  is  thus 
completely  mapped  out  within  the  body  of  the  larva,  while  the 
latter  still  retains  iu  independent  form  and  special  organs. 

Within  the  plates  of  the  calyx  of  the  nascent  Crinoid  two  hemi- 
spherica!  or  reniform  massea  may  now  he  detected — one  superior,  of 
a  yellowish,  si]bseq<tently  of  a  chocolate  colour;  the  other  inferior, 
colunrlesd  and  transparent.  The  lower  hemisphere  indicates  the 
permanent  altnientftry  canal  of  tlie  Crinoid,  with  its  glandular 
fuUicle ;  the  upper  mass  originates  llie  ceniral  ring  of  the  ambu- 
Incrat  system,  with  its  coeca  passing  to  the  arms.  The  body  of  the 
Crinuid  is,  however,  at  this  stage  entirely  closed  in  by  a  dome  of 
sarcode,  forming  the  antt'rior  extremity  of  the  larva.  After  swim- 
ming about  freely  for  a  time,  averaging  from  eight  hours  to  a  week, 
and  increasing  rapidly  in  size  till  it  has  attained  n  length  of  from 
1  to  2  mm.,  the  larva  becomes  sluggish,  and  its  form  is  distorted 
by  the  growing  Crinoid,  The  mouth  and  alimentary  caoal  of  the 
larva  disappear,  and  the  external  sarcodcdayer  subsides  round  the 
calcareous  framework  of  the  included  embryo,  forming  for  it  a 
transparent  periaom.  The  stem  now  lengtliens  by  additions  of 
trabeculffi  to  the  ends  of  the  joints.  The  posterior  extremity 
dilates  into  a  disc  of  Bltaehment,  The  anterior  extremity  becomei 
expanded,  llien  slightly  cupped;  the  lip  of  the  cup  is  divided  into 
five  crescentic  lobes,  corresponding  to  the  plates  of  the  upper  ring; 
and  finally  five  delicate  tubes,  ceeca  from  the  ambutacral  circular 
canal,  are  protruded  from  the  centre  of  the  cup,  the  mdiments  of 
the  amis  of  the  Peutacrinoid,  At  some  stage  during  the  progress 
of  these  later  changes  the  embryo  adheres,  and  at  length  becomes 
firmly  cemented  to  some  permanent  point  of  attachment. 

The  author  states  his  views  as  to  the  morphological  and  physio- 
logical relations  of  the  larval  zooid.  He  believes  that  all  the  pecu- 
liar indepenilfnily  organized  zooids  developed  from  t!ie  whole  or 
from  a  part  of  ilie  8e,i;mented  yolk  in  the  Eehinoderms,  and  which 
form  no  stage  in  the  development  of  the  perfect  form  of  the  specie*, 
must  be  regarded  as  assimilative  extensions  ol  sarcode,  analogous 
in  function  to  the  embryonic  absorbent  appendages  in  the  higher 
animals.  For  such  an  organism  the  term  "peeudembryo  "  is  pro- 
posed. In  the  Echinoderm  subkingJotn,  although  constructed 
apparently  upon  a  common  plan,  these  pseudembryos  present  cao- 
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sidernble  range  of  organization,  fram  a  aotnewhnt  complex  zooid 
provided  willi  elaborate  Datfttory  fringes,  with  a  system  of  vesseli 
whicli  are  ultimately  conitected  witb  tbe  aiubulitcral  vascular  fiystem 
of  the  nnbrro,  with  n  wel!-dcvi?loped  digestife  trnet,  and  in  aome 
iosttinrta  with  special  nervous  ganglia,  to  a  simple  layer  of  absorbent 
Had  irritable  cnnrode  which  iiiveBts  the  nascent  embryo.  The  p.«eud- 
embryo  of  Camatu/a  liolda  an  intermediate  position.  It  resemblea 
Tery  closely  in  external  form  and  in  &abaeqiieiit  metamorpbosia  tb« 
"pupa  *t«ge"  of  the  Holuthuridfe,  the  great  distinction  between 
ibeni  being  ibnt  in  the  ilolothuridse  the  pupa  baa  already  passed 
through  the  more  active  "  AuriculaHau"  «tage,  while  the  anatogot^t 
form  in  Comatuia  has  been  developed  directly  from  the  egg. 
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Willmm  GroTca,  Eaq. ;  \V.  0.  Lemon.  Esq.,  B.A. ;  Rev.  R.  H.  Mar- 
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Report  fo«  the  Ykar  1862. 

Read  at  the  Jnnual  Meetitiff,  Feiruary  18M,  lti:G3. 

Fredekick  Cuhrey,  Esq.,  President,  in  the  Chair. 

The  council  of  the  West  Kent  Natural  History  and  Microscopical 
Society  have  the  gratification  of  informing  the  members  that  the 
prosperity  of  the  aooi^^ty,  boili  in  respect  to  niimbera  and  finance}, 
OD  which  they  felt  they  might  justly  congratulate  them  at  the  kst 
general  meeting,  still  continues  to  attend  it.  They  have  indeed  to 
regret  the  loss  of  three  of  the  former  members,  who  have  been  re- 
maned by  death,  and  the  witlidrawal  of  fire  others,  whilst  twenty- 
four  new  members  have  been  admitted.  And  the  council  are  re- 
joiced to  nee,  ill  the  lengthened  list  of  nnmes,  a  proof  of  incrcaiing 
interest  in  the  tubjects  the  study  of  which  the  society  seeks  to 
promote. 
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The  meetings  during  tbe  pwt  ycur  lia»e  been  well  attended,  «nd 
strertil  of  them  have  been  rendered  extremely  ingtriictive  by   ibff  | 
extiibition  of  various  rnre  and  novel  objects  coutiectcd  with  Datura] 
hiitory  or  microscopical  resenrch. 

A  psper  wns  read  in  OctobEr  by  Janiea  Glaither,  Esq.,  oue  of  ibe  I 
Vice-Presidents,  and  a  very  crowded  meeting,  nt  %'hidi  many  Indiea  | 
were  pfeient,  Uitetled  to  bim  witli  much  pleaniire  as  he  detailed  tbe 
particulars  of  bis  late  balloon  nscents,  made  at  tbe  suggestion  of  the  I 
British  Aiiocintion,  ftnd  conveyed  to  hia  bearers,  in  a  pleasing  and  j 
popular  forni,  and  by  tbe  aid  nf  excellent  diagrams,  the  aciervtifie  i 
results  obtained  by  hia  a(.>nal  voyages.  A  paper  filao  was  rend  in  I 
March  by  J.  81ado,  Esq.,  giving  an  iutereBting  account  of  "ShelLj 
Structure." 

Tiie  past  Bummer  was  not  favorable  for  field-nieetings  ;  one  onlf  1 
took  plnce.     The  membera  who  attended  it  were  well  pleased  with 
tbe  resulta,     Botnny  wns  the  science  selected  lor  i)lu«tration,  and  & 
list  of  about  2'JO  planta  met  with  in  the  day's  excuraion  was  drawn^f 
np  by  J.  MatlicwBon,  Esq,  ^| 

The  second  soiree  given  by  the  society  waa  held  in  June.     About 
300  ladjes  and  genilemeii  were  present.     More  than  fifty  micro- 
scopes belonging  lo  uicmbers  were  pUced  on  ilie  tnbUs,  nnd  many 
object*  of  iiiifrest  were  exhibited.     Among  these  were  magnificent  ^ 
apecimena  uf  nIgiB  nnd   Jerns   from  Auairalia  and    itapnii  ;   Urilisll^| 
birds'   eug^ ;    Itist'Cts  from  various  foreign   comitrieB,  sbells,  &c.  ;^l 
with  nniiierou»  foasili  and  other  geologicMl  specimens.    Tbe  room 
was  bcrtutifnljy  decorated  with  thotce  exotics,  lent  by  John  Peon, 
Esq.,  and  refresh  men  Is  were  supplied  to  the  company. 

The  odditions  to  the  library  during  tbe  paat  year  hare  been'— 

Williamaon's  '  Hritisb  Fornrainifera.' 
Carpenter's  Mnlroduetion  to  tbe  ForaminJfera.' 
Currey's  '  nofTmeisler's  Crypiogamic  Botany.' 
'  The  Microscopic  Journal '  for  1862. 
'Popular  Science  Review'  for  186,2. 

'  Mniicbejster  PbilofiOpbicftl  'I'rnnaactions/  presented  by  the 
Mnncbeiter  Literary  and  Bcientilic  Society. 

A  cabinet  has  been  piirchnsed  for  the  reception  of  microscopic 
alidea,  and  more  than  fifty  have  been  presented  ;  nnd  it  is  hoped 
that  members  obtniniiig  any  rare  or  interesting  object  will  forward 
a  duplicate  for  tbe  use  of  the  society.  Soundinga  still  continue  to 
be  receiver!  from  various  part*  of  the  world,  some  of  which  have 
been  examined,  and  several  objects,  especially  Foraminifern,  havsJ 
been  oh  mined  from  tliem. 

Tbe  number  of  members  is  now  1  IB,  including  eight  honorar 
menvbera, 

Tbe  auditor'a  report  will  show  that  the  funds  are  in  a  satisfactory 
conditioq, 

Ettlet. 

1.  The  society  shall  be  called  The  West  ItpNT  Natubal  H?9»1 
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TOHT  AHv  MicHoacopiCAL  SOCIETY,  und  hdve  for  its  objects  the 
promotion  of  the  study  of  nntural  history  and  microscopic  research. 

2.  The  society  shall  consist  of  members  who  shull  pay  in  ad- 
rnncc  10«.  6d.  ench  per  annum,  and  of  honorary  membcra. 

3.  The  affniri  of  the  society  shall  bemannged  by  a  council,  con- 
sisting of  a  president,  three  Tictspresidenta,  trenaurer,  two  secre- 
taries, and  twelce  memberB,  who  ahall  be  elected  from  the  general 
body  of  ordinary  memberB. 

4.  Thi  president  and  vice-preetd^nts  ahall  not  hold  office  longer 
than  two  con»erutive  years;  and  the  two  members  of  council  who 
have  attended  the  least  number  of  meetings  during  the  preceding 
year  fthall  retire,  and  be  ineligible  for  the  fotiowing  year. 

5.  The  prcsideut  and  other  officers  and  members  of  council  shall 
be  nnnunlly  elected  fay  ballot.  The  cojncil  thall  prepare  a  list  of 
such  persona  as  ihey  think  fit  to  be  so  elected,  which  ahali  be  laid 
before  llie  general  meeting,  and  any  member  ahall  bo  at  liberty  to 
strike  out  any  or  nil  of  the  uame*  proposed  by  the  eouncil,  and  sub- 
Btiiute  any  other  rinme  or  names  he  may  think  proper. 

6.  The  council  shall  hold  their  meetings  on  the  day  of  the 
ordinary  meetings  of  thesocit'ty,  one  hour  before  the  commencement 
of  such  meeting.  Ho  husinesa  shall  he  done  unless  five  members 
he  pre»eiit. 

7.  ii^pecinl  meeting*  of  council  shall  be  held  at  the  discretion  of 
the  president  or  vice-preaideuts. 

8.  The  Gouucil  shall  prepare  nnd  ratiae  to  be  rend  at  tlie  annual 
meeting  a  report  on  the  general  nffatrs  of  the  society  for  the  pre- 
ceding year. 

9.  Two  auditors  shaU  be  elected,  by  show  of  hands,  at  the  ordi- 
nary meeting  hdd  in  January,  They  shall  audit  the  treasurer's 
accounts,  and  produce  their  report  at  the  annual  meeting. 

10.  Every  candidate  for  admission  into  the  socieSy  must  be  pro- 
posed and  secouded  at  one  meeting,  mid  balloted  for  at  the  oust; 
ntid  when  two  thirds  of  the  memhcra  present  are  in  favour  of  the 
candidittc,  he  shall  he  duly  elected. 

1 1.  Each  member  shall  have  the  right  to  be  present  and  vote  nt 
all  general  meetings,  and  to  propose  candidates  for  admission  na 
members.  He  shall  also  have  the  piivilege  of  introducing  two 
visitors  to  the  ordinary  and  field-meetings  of  the  society, 

12.  No  member  shall  have  the  right  of  voting,  or  be  entitled  to 
any  of  the  advimtnges  of  the  tociety,  if  his  subacription  be  six 
months  in  arrear. 

13.  That  the  annual  meeting  shall  be  held  on  the  third  Wednes- 
day in  February,  for  the  purpose  of  electing  officers  for  the  year  eu- 
auuig,  fur  recc-iviiig  tlie  report^  of  the  council  and  auditors,  and  for 
traiiMicting  any  other  necessary  hn^ine^s. 

14.  Notice  of  the  annual  meeting  ehall  he  given  at  the  preceding 
ordinary  meeting. 

15.  The  ordinary  meelingR  shall  be  held  on  the  fourth  Wednesday 
in  the  months  of  October,  November,  January,  February,  March, 
April,  nnd  Way,  and  the  third  Wednesday  in  Decemberj  at  sucU 
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pUce  u  the  council  may  determiDe,  The  chair  slmll  be  Uke>n  at 
8  p.m.,  aud  the  business  of  the  meeting  being  disposed  of,  the 
meeting  shall  retolre  into  a  eontertasione. 

16.  Field-meetings  niAf  be  held  during  tUe  summer  month*  at 
the  discretion  of  the  council ;  of  these  due  notice,  is  respect* 
time,  place,  &e.,  shall  be  sent  to  each  member. 

1 7.  Members  shall  have  ihe  right  of  suggesting  to  the  council 
any  book  or  object  to  be  purchased  for  the  use  of  the  society. 

18.  All  books  in  the  possession  of  the  society  shall  be  alJoired 
to  circiikte  among  the  members,  under  such  regulations  as  the  coun" 
cil  may  deem  necessary. 

19.  The  microscopical  objects  and  inslrumenti  in  the  posGession 
of  the  society  shall  be  made  available  for  the  use  of  the  members, 
under  auch  regulations  as  tlie  council  may  determine;  and  the 
books,  objects,  and  iostrumeula  shall  be  in  the  custody  of  one  of 
the  aeeretaries. 

20.  The  council  shall  have  power  to  recommend  lo  the  mem- 
bers any  gentleman,  not  a  member  of  the  society,  who  may  hare 
contributed  scientific  papers,  or  otherwise  benefited  the  society,  to 
be  elected  an  honorary  member;  such  election  to  be  by  ahoir  of 
hands. 

21.  No  permanent  alteration  in  the  rules  shall  be  made,  except  at 
the  annual  meeting,  or  a  meeting  ppeeially  convened  for  the  pur- 
pose by  the  president,  and  then  Cy  a  majority  of  not  le»  than  two 
thirds  of  the  members  present,  of  which  meeting  one  month's 
notice  shall  he  giTen, 
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DxscRiPfiONS    of  New    and  EaK£    Diatoms.      Seh.ies    X. 
By  R.  K.  GiiEviLLE,  LL.D,,  F.R.S.E.,  &e. 

(Plates  IX  and  X.) 

BuTiLARiA,  nor.  gen.j  Grev. 

Frdstoieh  free,  elongatedj  compresaedj  with  a  convolute 
nodulose  central  nodule  (no  median  line  or  terminal 
'iSodule),  and  minute  radiate  or  decussato-punctate  stnictnre. 
Valve  (linear,  keeled  ?)  with  a  longitudinal  row  of  puncta. 

This  is  a  most  remarkable  fossil  genus,  and  its  systematic 
position  exceedingly  perplexing.  I  have  reason  to  believe 
that  Mr^  KittoHj  of  Norwichj  who  kindly  sent  me  his  cabi- 
net specimens  for  examination,  was  the  discoverer  of  the 
first  species,  which  he  obtained  from  the  Jlonterey  deposit, 
and  named  provisionally  Nit^schia  Epsilon,  on  account  of  the 
resemblance  of  the  nodule  to  the  Greek  letter.  But  this 
nodule,  conspicuous  for  its  glistening  appearance,  as  well  aa 
for  its  singular  convolution,  appeared  to  mc  to  separate  it 
from  NUzschia.  Unfortunately  no  single  valve  occurred 
among  the  specimens  found  by  jfr.  Kittou  and  myself;  and 
being  unable  with  the  instrumenta  then  in  my  possession  to 
ftatisiy  mvself  regarding  the  structure,  I  sent  the  specimens 
to  my  fnend  Mr.  T.  G.  Rylande,  who  ascertained  that  the 
fmstule  was  really  Nitzschoidj  in  so  far  that  the  valves  f^cre 
keeled  and  furnished  with  a  row  of  puneta.  Still,  the  ex- 
traordinary nodule  forbade  its  association  with  the  true 
Nitzgchi<£,  and  I  laid  the  subject  aside  untU  further  informa- 
tion could  be  obtained. 

Recently  two  other  diatoms  have  been  discovered  by  Mr. 
C.  Johnson  in  the  Barbadoea  deposit,  which  are  evidently 
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closely  allied  to  the  Monterey  speciraens,  having  the  peculiar 
glistening  iiotluleSj  Nitzschoid  form,  and  mar^iial  puncta. 
Jn  these  the  intiraate  structure  is  more  visible;  the  pale] 
puucta  distinctly  radiating  from  the  centre,  and  becoming* 
decussate  towards  the  ends.  There  can  be  no  doubt,  I 
think,  that  the  three  diatoms  constitute  a  very  natural  genus. 
As  I  have  been  unable  to  ascertain  positively  whether  the 
valves  of  the  Barbadoes  species  are  keeled  (although  I  be- 
lieve them  to  be  so},  I  have  inserted  this  character  doubt- 
fully. It  will  be  perceived  that  1  have  fram«l  the  generic 
cliaraeter  on  the  assumption  that  this  little  group  belongs, 
with  Nitzschia,  to  the  Fragilariece,  and  that  the  figures  con- 
seqiiently  represent  the  front  view.  But  it  must  l>e  confessed 
that,  for  a  front  riew,  the  appearance  is  not  a  little  strange. 

RutUaria  Epsilon  (Kitton),  n.  ep.,  Grev. — Frustute  lanceo- 
late, with  linear,  elongated,  obtuse  apices;  nodule  very 
large,  with  three  conspicuous  convolutions.  Lejigth  'OQSO". 
(PI.  IX,  fig.  1.) 

A^itzsc/iia  Epnion,  Kitton,  in  Utt, 

Hab.  Monterey  deposit;  F.  Kitton,  Esq.,  C.  Johnson, 
Esq.,  R.  K.  G. 

Frustulea  transparent,  minutely  and  faintly  punctate,  the 
puQcta  forming  decussating  lines ;  margin  with  a  row  of  dark, 
conspicuous  puncta,  Central  nodule  very  glistening,  large, 
occupying  the  greater  part  of  tlie  diameter  of  the  frustule, 
composed  of  a  scmilnnate  body,  with  the  horns,  as  it  were, 
convolute,  and  having  secondary  horns  arising  out  of  and 
a.  little  to  the  exterior  of  the  others,  also  more  or  less  convo- 
lute. A  few  large  scattered  puncta  are  generally  present  on 
each  side  of  the  nodule.  Although  there  are  no  terminal 
nodules,  there  is  sometimes  the  appearance  of  them,  owing, 
apparently,  to  some  peculiarity  of  structure  influencing  the 
transmission  of  light  at  the  apices.  The  most  remarkable 
feature  in  this  diatom  is  the  nodule,  which,  as  a  rule,  is 
symmetrical,  but  here  it  is  the  reverse,  and  so  whimsical  in 
its  configuration  that  it  may  be  compared  to  some  old- 
fashioned  drawer-handle  represented  in  alto-relievo, 

Ritiilaria  venlricosa,  n.  sp.,  Grev. — Frustules  ventricose, 
with  short,  linear  extremities ;  nodule  circular,  nodulose ; 
puncta  radiating,  decussate  towards  the  ends.  Length  about 
•0(140".     (Fig.  2.) 

Hab.  Barbadoes  deposit,  from  Cambridge  estate ;  C. 
Johnson,  Esq.,  K.  K.  G, 

A  much  smaller  species  than  the  preceding,  and  relatively 
shorter,  but  not  unlike  it  in  general  form.  The  nodule, 
howeverj  is  quite    difiereut,  being   circular,  with  some  ap- 
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pcarance  of  being  lobed  or  convoluted.  The  puncta  dis- 
tinctly radiate  from  the  centre,  until  they  reach  the  linear 
extremities,  where  they  decussate.  The  extremities  vary 
somewhat  in  bread thj  and  the  apices  are  either  obtuse  or 
subacute. 

Hnlitaria  elHpiica,  n.  sp.,  Grev. — Fmatules  ellipticalj  with 
a  slight  contraction  towards  the  acute  apices;  nodule  circu- 
lar, soniewiiat  nodu!oi<e ;  puncta  radiating,  decussate  at  the 
eud*.     Length  about  muy.     (Fig.  3.) 

Hab.  Barbadocs  deposit,  from  Cambridge  estate;  C. 
Johnson,  Esq.,  R.  K.  G. 

The  same  size  as  the  laatj  but  well  distinguished  by  its 
eltipticaL  form, 

Camptlodiscus. 

Campifhdmcus  trndulatus,  n.  sp,,  Grev. — Disc  nearly  cir- 
cular, with  a  linear,  median  space,  and  about  2.')  costse  on 
each  side,  which  are  separated  by  a  longitudinal  furrow  into 
ippareutlv  two  scries.  Diameter  about  "0042".  Costa:  4  in 
■001",     (Fig.  4.) 

Hab.  Bermuda,  in  mud  brought  up  on  the  fluke  of  an 
anchor  ;  kindly  communicated  by  George  Norman,  Esq. 

This  species  is  nearly  related  to  CampylodiscHS  striatum 
of  Elirenhcrg,  figured  by  Mr.  Brightwell  in  the  seveuth 
volume  of  the  '  Journal  of  Microscopical  Science,'  but  isj  at 
the  same  time,  abundantly  diistvnct.  It  ia  a  larger  and 
much  finer  species,  with  nearly  double  the  number  of  costse, 
aad  in  the  character  of  the  latter  difleriug  easutitially.  In  C, 
tirialtis  there  are  really  two  aeries  on  each  side,  the  narrow 
hyaline  space  between  them  forming  an  actual  interruption, 
while  near  each  extremity  of  the  median  line  they  uuitCj  a 
short  line,  at  least,  ouly  passing  between  them.  In  our 
present  species,  on  the  contrary,  the  narrow  hyaline  apace 
which  divides  the  apparent  two  series  of  costa;  is,  in 
reality,  a  deep  furrow,  round  the  bottom  of  which  the  costte 
are  carried,  as  is  easily  seen  towards  each  end,  where,  as  the 
fun'ow  becomes  gradually  shallow,  the  costse  are  plainly  con- 
tinuous. 

Grammatophoka. 


Grammatophora  Moronenis,  n,  sp.,  Grer. — ^Septa  straight; 
margin  very  coarsely  striated;  strite  11  in  '001".  Length 
■0O25".     (Fig.  5.) 

Hab,  Deposit  at  Moron,  in  the  Spanish  province  of  SevUie. 
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I  have  not  seen  the  lateral  view  of  this  species,  but  in  the] 
Bmali  section  of  the  geouB  characterised  by  straight  septa j 
the  coarse  strise  at  once  distioguish  it. 


CosCINODISCtTS. 

Cotdiwdiseas  gcintillans,  n.  ep.,  Grev. — Disc  with  a  cir- 
cular umbilical  space  and  radiating  lines  of  small,  distinct, 
brilliant  granules,  the  long  ones  wide  apart,  with  2 — 3  short, 
very  irregular  intervening  lines  at  the  margin  j  margin 
striated  ;  long  lines  of  granules  4  or  h  in  'OOl  ;  marginal 
Btrise  15  in  -001".     Diameter  0032".     (Fig,  6.) 

Bab.  Barbadoes  deposit,  from  Cambridge  estate ;  G.  M. 
Prowne,  Esq. 

A  very  beautiful  species,  which  I  have  only  observed  in 
BoniB  slides  which  Mr.  Browne  obligingly  sent  for  my  in- 
spection, the  disc  in  question  being  one  of  the  objects  to 
which  he  particularly  directed  ray  attention.  The  great 
distance  between  the  lines  of  granules  which  reach  tlie  centre 
is  the  lending  character;  and  the  very  irregular  inten-ening 
lines,  varying  in  length  from  a  couple  of  granules  only,  to  a 
third  of  the  radius,  help  to  indiwdualiae  it.  The  granules 
are  singularly  brilliant. 

Cosdnodiscus  griaeus,  n.  sp.,  Grev. — Disc  gray,  convex, 
depressed  in  the  centre,  with  a  somewhat  indefinite  'urabj- 
licus  J  granules  equal,  in  close  radiating  lines ;  margin  pro- 
minent, with  a  row  of  extremely  minute  puncta  on  its  inner 
boundary.     Diameter  about  ■(X)35".     (Fig.  7.) 

Hab.  Barbadoea  deposit,  from  Cambridge  estate;  in  slides 
communicated  by  C.  Johnson,  Esq. 

I  am  not  aware  of  any  described  species  with  which  the 
present  one  can  be  confounded.  But  I  am  under  an  im- 
pression that  one  of  the  same  colour,  and  in  some  other 
respects  very  similar,  exists  in  the  saraR  deposit,  differing, 
however,  essentially  in  the  presence  of  a  row  of  marginal 
tubercles.  There  is  an  umbilicus  in  our  present  species,  but 
it  is  generally  more  or  less  filled  up  with  a  little  cluster  of 
granules.  The  lines  are  crowded  in  the  centre,  more  distinct 
as  they  approach  the  margin.  The  very  minute  puncta  con- 
nected with  the  latter  are  easily  overlooked. 


AsT£ROLAMraA. 


Aaterolampra  Moronerish,  n.  sp.,  Grev.— Valve  subtir- 
cular ;  areolatcd  segments  somewhat  square  at  the  base ;  um- 
bilical lines  with  an  angular  bend,  radiating  from  a  central 
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"point ;  median  ray  narrow,  the  rest  (6)  linear,  slightly  dilated, 
and,  as  if  notched  at  the  margin.    Diameter  -0030."    (Fig.  8.) 
Hab,  Deposit  at  Moron,  in   the  province  of  Seville;  G. 
Norman,  Esq.,  R.  K.  G. 

A  very  distinct  species  belonging  to  the  section  composed 
of  Ehrenbcrg's  genus  Aster omphatus,  characterised  by  one  of 
the  rays  being  much  narrower  than  the  rest,  and  by  two  of 
the  radiating  umbilical  rays  being  approximated.  ItappearB 
to  have  moat  affinity  with  A.  Darwinii  in  the  angular  bend 
of  the  median  lines,  but  in  no  other  feature.  In  a  general 
sense,  the  valve  may  be  called  circular ;  but  it  is  not  strictly 
80,  for  in  the  numerous  specimens  I  have  examined  it  is 
more  or  less  unequal  at  the  margin  ;  so  much  so  occasionally, 
as  to  have  a  somewhat  cornered  appearance.  The  umhiKcal 
lines  are  sometimes  di\'ided  near  their  origin,  as  in  .^.  Brebis- 
toniana  and  A.  variabilis.  The  rays  are  exceedingly  well 
marked,  by  being  invariably  dilated  at  their  marginal  ex- 
tremity, and  by  having  the  appeanmce  of  being  notched,  or 
as  if  a  shadow  indicated  a  funnel-shaped  termination  of  the 
ray-tube. 


TK1CEBA.TIDH. 

TriCfraiiam  Rohertsianum,  n.  sp.,  Grrev. — Valve  with  con- 
vex sides,  obtuse  angles,  pseudo- nodules,  and  a  wide  heia- 
gonal  ccllulation,  the  external  row  of  cellules  twice  the  size  of 
the  rest ;  those  at  the  angles  rounded  and  much  smaller. 
Distance  between  the  angles  about  *0054".     (Pig.  9.) 

Hab.  Curteis  Straits,  Queensland ;  very  rare  j  in  a  dredging 
communicated  by  Dr.  Roberts,  of  Sydney. 

This  fine  species  belongs  to  the  group  of  which  7'.  Favu^  is 
the  type,  and  which  reriuircs  to  be  carefully  studied,  as  the 
extent  of  variation  in  T  Favus  itself  is  by  no  means  clearly 
ascertained.  In  the  rare  diatom  now  before  me  there  ie  no 
ambiguity,  the  outer  row  of  large  cellules  being  of  a  very  re- 
markable character.  The  angles  also  are  peculiar,  the  cellules 
which  occupy  them  being  rounded  and  ranch  smaller,  a 
vacant  space  being  left  immediately  below  the  pseudo-nodule. 
The  cellules  in  the  centre  are  about  5  in  '001",  Those  of 
the  marginal  row  scarcely  3  in  -OOl". 

Tricrraiium  promirietis,  n,  sp.,  Grev. — Valve  with  straight 
sides,  obtuse  angles,  and  very  prominent  pseudo- nodules; 
centre  slightly  inflated ;  granules  remote,  large,  in  radiating 
lines,  and  increasing  in  size  ft*om  the  centre  to  the  margin, 
where  the  tines  are  4 — 5  in  -001".  Distance  between  the 
angles  -OftiO".     (Fig.  10.) 
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Hah.  Barbadoes  deposit,  Cambridge  estate;  C-  JoUnson»J 

Esq, 

The  granules  are  distinct  and  remote  over  the  whole  valve; ' 
not  circular,  but  rather  slightly  quadrate,  minute  in  thsj 
centre,  but  increasing  in  size  as  they  radiate  to  the  margin, I 
which  is  striate.  Pseudo- nodules  vertical  relatively  to  thesi 
plane  of  the  valve,  obtuse,  and  extremely  promineot. 

Tyiceraiium  discifonne^  n.  sp.,  Grev. — ^Valve  nearly  circu- 
lar, with  no   perceptible    pseudo-nodules;   g^ranules  (rather I 
cellules)  very  larg'c,  subquadrate,  radiating,  increasing  in  size 
from  the  centre  to  the  margin,  where  the  lines  are  5  in  ■001". 
Distance  between  the  angles  about  1)035".     (PI,  X,  fig.  H,) 

Hab.  Barbadocs  deposit,  from  Cambridge  estate;  C. 
Johnson,  Esq.,  R.  K.  G. 

In  this  curious  species  the  valve  is  so  nearly  circular  that 
the  first  specimen  wbicli  came  under  my  observation  1  took 
to  be  a  Coscinadisctts,  The  angles,  in  fact,  project  so  very 
little  beyond  the  circular  line  as  to  be  hardly  perceptible, 
and  are  otily  discovered  by  looking  for  them.  The  structure 
is  cellulate,  but  at  the  first  glance  seenis  coarsely  granulate. 

Triceratium  cmnamometim ,  n.  sp.,  Grev. — Valve  of  a 
reddish  colour,  with  slightly  concave  sides  and  obtuse  angles, 
minutely  punctate;  puncta  forming  a  line  which  projecta 
from  each  angle  fully  half  way  towards  the  ecntrc,  while 
along  the  margin  they  are  arranged  in  arch -like  scries. 
Distance  between  the  angles  about  OOSfy.     (Fig.  12.) 

Hab.  Deposit  at  Moron,  in  the  province  of  Seville;  G. 
Norman,  Esq.,  C.  Johnson,  Esq.,  R.  K.  G. 

This  little  species,  which  is  not  rare  in  the  Moron  deposit, 
is  characterised  invariably  by  its  reddish-brown  colour,  and 
by  the  line  foitned  by  two  rows  of  puncta,  which  projects 
inwardly  frora  the  angles.  There  arc,  besides,  not  unfrc- 
quently,  three  or  four  additional  uncertain  lines  radiating 
very  irregularly  from  near  the  centre.  The  latter,  however, 
although  evident  enough  in  some  examples,  are  scarcely  per- 
ceptible in  others.  In  the  centre  of  the  valve  the  puncta 
are  not  crowded.  Towards  the  margin  they  are  ^8  in  '001", 
arranged  in  more  or  less  arched  lines,  which,  under  a  power 
of  400  diameters,  form  a  remarkable  and  conspicaous  cha- 
racter. 

TVlceraiium  inflatmn,  n.  sp.,  Grev. — Valve  with  verv  con- 
vex  sides  and  somewhat  obtuse  angles,  and  several  vein-like 
lines  reaching  from  the  margin  about  half  way  to  the  centre  ; 
surface  with  remotely  scattered  puncta,  which  become 
smaller  and  more  numerous  at  the  margin.  Distance  between 
the  angles  'OOaS".     (Fig.  15.) 
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Uab,  Barbadoes  deposit,  from  Cambridge  estate;  C. 
Johnson,  Esq. 

I  do  not  know  any  described  species  to  which  this  diatom 
can  be  referred.  The  central  remotely  scattered  puncta  are 
rather  l^ge,  while  those  uear  the  margin  are  jninute.  There 
is  no  pseudo-uodule. 

Tricerathtm  lineolatnm,  n.  ap.,  Grev. — Valve  with  nearly 
straight  sides,  somewhat  obtuse  angles,  and  prominent  pseiido- 
nodules  j  surface  entirely  filled  with  minute,  uniform,  radiating 
cellules,  wliile  4 — 5  short  vein-like  lines  project  inwards 
from  the  sides,     Breadth  between  the  angles  about  ■0042". 

(Fig.  le.) 

H(t6.  Darbadoes  deposit,  from  Cambridge  estate ;  C. 
Johnson,  Esq. 

Quite  distinct  from  every  species  in  this  large  genus,  Tlie 
vein-like  lines  are  generally  four  on  each  side,  and  reach 
scarcely  half  way  to  the  centre.  Although  the  structure  is 
minute,  it  is  evidently  cellulate  under  a  power  of  300  or 
400  diameters. 

Triceratium  lobaium,  n,  sp.,  Grev.— Small ;  valve  distinctly 
S-lobcd,  with  no  perceptible  pseudo-nodules ;  lobes  ovate, 
having  about  4  short  vein-like  liues  on  each  side,  and  being 
more  or  less  filled  up  with  scattered  puncta.  Distance  be- 
tween the  angles  almut  -0022".     (Fig.  13.} 

A  very  beautiful  and  well-marked  little  species.  The 
peculiar  form  is  constant,  resembling  a  3-lobed  leaf,  while 
tlje  short  parallel  lines  may  be  compared  to  the  veins.  The 
puncta  are  not  equally  visible  in  all  specimens,  being  some- 
times irregularly  scattered  aud  most  conspicuous  near  the 
margiu ;  but  in  perfect  examples  the  puncta  (which,  in  fact, 
constitute  a  regular  cellnlation)  are  equally  distributed  over 
the  valve,  except  in  the  centre,  where  there  m  a  partially 
blank  triangular  space. 

Triceralium  denticulatttm,  n.  sp.,  Grev. — Valve  with  con- 
cave sides  and  rounded  angles ;  margiu  with  numerous  short, 
tooth-like  striie,  the  middle  with  a  few  minute  puncta  ar- 
ranged in  a  triangular  form,  leaving  the  centre  blank;  to- 
wards the  anglra  a  few  scattered  large  puncta.  Distance 
between  the  angles  0025".     (Fig.  1 4.) 

Hab.  Barbadocs  deposit,  from  Cambridge  estate;  C. 
Johnson,  Esq. 

In  general  form  the  frustulc  may  be  aaid  to  be  slightly  3- 
lobed.  The  marginal  striie  are  very  short  and  rather  robust, 
forming  an  even  line,  except  quite  at  the  angles,  which  are 
left  blank,  but  there  is  no  pseudo-nodule. 

Triceratium  comtmis,  n.  sp.,  Grev. — Valve  with  straight 
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«idesj  obtuse  angles  and  small  circular  pscudo- noddles; 
whole  area  filled  up  with  hexagonal  cellules,  about  5  in  001" 
in  the  centre,  becoming  amallcr  towards  the  margin.  Distance 
between  the  angles  -0040".     {Fig.  17.) 

Hab.  Barbadoes  deposit,  from  Cambridge  estate;  C, 
Johnson,  Esq.,  J.  Ralfs,  Esq.,  B,,  K.  G. 

A  neat,  wcU-defined  species.  The  rather  email  pseudo- 
nodules  tilling  up  the  slightly  rounded  angles  are  not  promi- 
nent, but  somewhat  resemble  the  processes  of  an  Auliscus. 
The  cellulation  becomes  gradually  smaller  in  approachiug 
the  margin,  which  is  narrow,  wcU-defined,  and  striatetU 

TViceraiium  iumidum,  n.  sp.,  Grev.— Valve  with  concave 
aides,  very  rounded  angles,  filled  with  large,  ovalj  tumid, 
minutely  punctate  pseudo-nodules ;  surface  with  very  remote, 
largCj  scattered  puncta.  Distance  between  the  angles  *0042". 
(Fig.  18.) 

Hab,  Barbadoes  deposit,  from  Cambridge  estate ;  C. 
Johnson,  Esq. 

Very  distinct.  The  pseudo-nodules  symmetrically  rounded 
and  prominent. 

Triceratium  Normanianum,  n.  sp.,  Grev. — Valve  with  the 
sides  constricto-concave,  angles  dilated,  widely  hemispherical, 
with  a  transverse  line  at  about  one  third  of  the  distance 
between  the  lateral  concavity  and  the  summit ;  whole  surface 
filled  with  minute  puncta,  those  of  the  centre  radiating. 
Distance  between  the  angles  about  'OOSO".     (Fig.  19.) 

Hab.  Barbadoes  deposit,  from  Cambridge  estate;  G.  Nor- 
man, Esq. 

Unquestionably  very  near  T.  casieUalum  of  West,  but 
differing  from  it  in  the  lateral  concavities  being  far  deeper 
and  sharper,  in  the  lobes  or  angles  being  more  widely 
dilated,  in  the  central  puncta  being  radiate,  and  in  the 
transverse  lines  which  separate  the  angles  from  the  centre 
being  situated  nearer  the  ends.  It  appears  to  be  an 
extremely  rare  species,  as  it  baa  only  been  seen  by  Mr. 
Norman. 

Triceralium  subcapitatum,  n.  sp,,  Grev.  —  Small ;  valve 
with  straight  or  slightly  convex  sides,  and  very  produced, 
slender,  somewhat  capitate  angles,  having  a  transverse  line 
near  the  apex;  surface  minutely  punctate,  the  puncta  radiat- 
ing, with  2 — 3  irregularly  situated  spines.  Distance  between 
the  angles  about  -0020".     (Fig.  20.) 

Hab.  Barbadoes  deposit,  from  Cambridge  estate ;  not  un- 
frequent. 

The  nearest  ally  of  this  minute  species  id  T.  capitatmn  of 
Ealfs.    That  diatom,  however,  is  almost  hyaline,  the  central 
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puncta  quite  obscure,  while  in  the  produced  angles  beneath 
the  capitate  extremity  there  are  a  few  large  puncta.  On 
the  other  hand,  in  our  present  species  radiating  puncta 
occupy  the  whole  valve;  there  is  also  a  row  of  marginal 
puncta  not  to  be  seen  in  the  other;  the  produced  angles  are 
narrower,  and  the  a|>ex  much  less  roundetl.  With  regard  to 
the  epinettj  I  have  seen  sometimes  two,  ^metimes  three 
(doubtless  the  normal  number),  and  sometimes  have  been 
unable  to  detect  thera  at  all.  Whether  in  the  latter  case 
they  had  been  broken  ofl"  and  left  no  tracc^  or  whether  they 
are  occasionally  undeveloped,  I  am  unable  to  say. 


Entooonia,  nov.  gen.,  Grcv. 

Frustules  with  the  lateral  view  trian<rular,  containing  a 
central  triangular  figure,  having  a  broad  border  divided  by 
transverse  costae  into  punctate  or  cellulate  corapaftmenta. 

I  propose  this  genus  for  the  section  of  Triceraiium  of 
which  for  some  time  T.  marginatum  of  BrightwcU  was  the 
only  representative.  In  my  Series  IV,  ('Trans,  Mic.  Soc./ 
vol-  ix)  I  added  sijc  additional  speciesj  and  in  Series  VII  a 
seventh.  Having  now  obtained  four  other  species,  I  have 
been  led  to  consider  whether  this  most  remarkable  group 
ought  not  to  be  removed  from  Tricetatium  altogether.  The 
species  are  exclusively  fossil,  and  confined  to  the  £arbadocs 
deposit.  Their  structure  is  quite  peculiar,  being  composed  of 
one  triangle  within  another^  the  space  exterior  to  the  inner 
triauglc  being  simply  a  very  broad  border,  divided  into  cora- 
partmentB  by  transverse  costae.  In  the  angles  is  a  more  or 
less  complex  arrangement  of  a  pseudo-nodule,  with  a  blank 
space  immediately  beneath  it,  and  often  various  short  linc4. 
With  regard  to  tbe  species,  it  is  impossible  to  say  whether 
the  characters  I  have  selected  for  the  diagnosis  are  perma- 
nent, as  I  am  not  aware  of  any  analogy  to  guide  me,  and  our 
knowledge  of  the  wbole  group  is  very  limited.  There 
appear  to  be  two  natui'al  sections,  in  which  the  species  may 
be  arranged  as  follows  t 

Sect.  I.  Central  triangle  blank. 

Entoffonia  Abercrombieana,  Gtev.— Triceraiium  Abercrom- 
bieauum,  Grev.    '  Trans.  Mic.  Soc.,'  vol.  is,  p,  hZ,  PI.  X,  figs. 

r— 9. 

Entogonia  inojiinata,Qtev. — Triceraiium  inopinatum,  Grev.^ 
L  c.,  p.  84,  fig.  10. 

Entogoma  gratiosa,  Grev. — Triceratium  graiiemtm,  Grev., 
L  c,  p.  8D,  figs.  12, 13. 
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Entogonia  approximata,  Grer. — Trictfratimn  approximahtm, 
Grev.,  I.  c,  p.  84.,  fip;.  11. 

EniogGnia  variegata,  Grev.  —  Trtceratmm  varieffatum, 
Grev.,  1.  c,j  p.  85,  tig.  14. 

Sect.  II.  Central  triangle  filled  up  with  various  marldt^s. 

Entogonia  marginata  (Brightw.),  Grer. — Tficeratium  mar- 
ginalnm,  Brightw.,  1.  c,  p.  8Ji,  fig.  5. 

EntoffOHta  pttlchcrrimaf  Grev. — TViceratium  pulckerrimuiu, 
Grev.,  1.  c,  p.  82,  fig.  6. 

EntOffonia  aiHabilh,  n.  sp.^  Grev. — Valve  with  slightljr 
convex  sidea  and  somewhat  ohtiise  angles;  the  border  com- 
partments punctate  ;  paeudo-iiodule  circular,  very  prominent ; 
central  triangle  with  slender  radiatiuf?  eostfe,  the  angles  pene- 
trating a  circular  pseudo-nodidar  apace.  Distance  between 
the  angles  about  '00  J2".     (Fig.  21 .) 

Hub.  Barbadoes  deposit,  from  Cambridge  estate. 

This  is  verj'  similar  to  E.  pulcherrima  in  the  radiatitjg^ 
coBtfe  of  the  inner  triangle,  hut  the  manner  in  which  the 
outer  angles  arc  filled  up  is  totally  different.  Instead  of  the 
oblotkg  pscudo-uodulc,  with  the  lateral  costae  continued  round 
it,  we  have  in  the  species  before  us  a  very  prominent  cir- 
cular one,  and  no  coatte  passing  round  it  at  all ;  and  instead  of 
a  pscvido- nodular  blank  space  forming  a  continuation  of  the 
oblong  outline  of  the  pseudo-nodule,  without  any  contraction 
between  the  two,  we  have  a  eireular  pseudo- nodular  blank 
space  immediately  beneath  the  pseudo-uodide  itself. 

Entogonia  vemilosa,  n.  sp.,  Grev.^ — Valve  with  straight 
sides  ai>d  obtuse  angles ;  the  broad  border  divided  into  punc- 
tate compartraents  by  perfect  and  imperfect  costiEj  central 
triangle  pimctate,  with  a  few  radiating  and  transverse  costse; 
pseudo-nodular  blank  space  somewhat  eup-shaped,  and  sepa- 
rated from  the  pseudo-nodule.  Distance  between  the  angles 
about  '0032".     (Fig.  22.) 

Hub.  Barbadoca  deposit,  from  Cambridge  estate ;  G,  Nor- 
man, Esq. 

Perfectly  distinct  in  the  minutely  punctate  inner  triangle, 
which  is  also  traversed  by  a  few  costfe,  tliose  in  the  immedi- 
ate centre  radiating.  It  is  peculiar,  also,  in  the  pseudo- 
nodular  blank  apace  being  separated  from  the  pseudo-nodnle 
by  a  punctate  compartment  or  band.  The  pseudo-nodute  is 
roundiiih,  and  fills  up  the  angles. 

Entogonia  Davyana,  Grev,- — Triccraiiitm  Davyanum^  Grev., 
1.  c.,  vol.  xj,  p.  232,  IM.  X,  fig.  4. 

Entogonia  compicua,  n.  sp.,  Grev. — Valve  with  straight  " 
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sides  and  sub-obtuse  angles ;  compartments  of  the  border 
with  large,  remote  cellules ;  central  triangle  with  smaller, 
ratliating,  oblong  cellules  ;  pseudo-uodulur  blank  spaces  trans- 
versely oblong ;  pBCudo-nodules  large,  filling  up  the  angles. 
Distance  between  the  angles  '0025",      (Fi;^.  23.) 

Hab,  Barbadoea  deposit,  from  Cambridge  estate  j  G,  Nor- 
man,  Esq. 

In  this  fine  species  we  have,  for  the  first  time,  the  inner 
triangle  filled  up  with  cellules  only,  there  being  no  veins  or 
costa;  in  this  part  whatever.  These  oblong  cellules  do  not 
form  radiating  lines,  but  they  all  occupy  a  radiating  position. 
Those  of  the  lateral  compartments  are  more  or  less  circular, 
large,  and  few  (5  to  7  for  the  most  part)  in  each.  Tlie 
jtseu do- nodules  are  very  large,  fillin{»  up  a  considerable 
angle,  minutely  punctate,  and  iir  juxtaposition  with  the  large, 
trausveraely  oblong,  pseudo-nodiil:\r  blank  spaces.  The 
margin  is  striated,  an  exceptional  character  in  the  genns^ 

Ento^onia  punciuiata,  n.  sp.,  Circv. — Valve  with  straight 
sides  utul  obtuse  angles;  inner  triangle  filled  up  with  minute 
radiating^  puncta ;  lateral  contipaitmenta  remotely  punctate; 
psendo-nodules  lai'ge,  rounded,  having  a  hemispherical 
blank  space  at  their  base,  Distance  between  the  angles 
about  0030". 

Hab.  Barbadoea  deposit,  from  Cambridge  estate ;  G.  Nor- 
man,  Esq.,  R,  K.  G. 

Tbis  species  diffci's  so  obv'iously  from  the  preceding-  that  it 
is  unneccpsary  to  enter  into  a  minute  description.  In  gene- 
ral habit  it  resembles  some  of  the  species  of  the  first  section, 
but  the  punctate  inner  triangle  and  non-striated  margin  at 
once  separate  it.  There  is  a  very  striking  appearance  of  a 
pore  at  the  outer  extremity  of  each  of  the  costje  which 
divide  the  border  into  compartments,  a  feature  I  have  not 
observed  in  any  of  the  other  speciiea. 


On  the  Genus  Callidina  (Ehr.) ;  with  ike  Descbiptiox  and 
Anatomy  of  a  New  Species.     By  Henry  Gihliuli. 

Thb  genus  Callidina  was  founded  in  1830  by  Ehrenberg, 
to  receive  the  then  only  known  epccics  C.  ekgani,  discovered 
by  the  Prussian  zoologist  himself  in  Berlin.  This  jjicnus 
belongs  to  the  Phihd'madte,  and  its  members  are  character- 


ised  by  the  total  abBeuce  of  eye-spota,  the  sniaUitiess  of  their 
trochai  disc,  and  the  vivacity  of  their  inoveraents. 

I  iutcud  to  describe  briefly  the  three  known  species,  and 
to  dwell  more  minutely  on  the  fourth,  which  I  discovered 
last  winter,  and  believe  to  be  new.  Before  commencing  I  feel 
it  my  duty  to  express  roy  sincere  thanks  to  Mr,  Gosse,  who 
oontribiited  not  a  little  to  lessen  the  difficulties  I  encountered 
in  working  out  the  affinities  of  the  last-meutioned  species  by 
the  generous  loan  of  his  valuable  drawings  and  MS.  observa- 
tions. I  shall  give  the  speciea  in  the  order  they  were  dis-' 
covered  and  described. 

CaUidina  elegana*  Ehr. — Body  spindle-shaped;  trochai 
disc  small.  The  digestive  canal,  which  is  figured  filled  with 
a  dark-blue  colouring  matter,  is  a  narrow,  wavy  tube,  dilating ' 
distally,  ajid  not  occupyiriff  the  whole  breadth  of  the  granular 
moss  which  surrounds  it;  the  mastax  is  very  indistinctly 
figured,  but  in  the  text  Ehrenberg  describes  it  as  being  pro- 
vided with  many  delicate  teeth,  The  total  length  of  the 
animal  is  "37.     It  was  first  ol>8erved  in  a  pond  near  Berlin. 

CaUidina  constricta,-\-  Dujard, — This  species  was  first  dis- 
covered at  Toulouse,  in  18W,  Its  raastax,  according  to 
Dujard  in,  presents  "une  r&rtffJe  de  petUes  de?iis  paraUcies." 
The  trochai  disc  is  much  constricted,  whence  its  name. 

Truly  the  characters  of  this  species  are  very  similar  to 
those  of  the  preceding  one,  the  only  diflerence  being  in  the 
length,  which  here  is  '5, 

Callidhm  bideTi-8,%  Gosse. — This  species  was  first  observed 
by  Mr.  Gosse,  in  Londou,  in  1841).  He  describes  it  as  being 
spindle-shaped,  V^th  of  an  inch  in  length,  and  possessing 
only  two  teeth  in  the  mastas.  Mr.  Gosse  expresses  a  doubt 
whether  this  may  not  be  C.  elegans  of  Ehrenberg,  but  the 
number  of  teeth  is  quite  different.  It  is,  however,  more  than 
likely  th&t  Dujardin's  and  Ehrenberg's  species  are  identical. 

None  of  the  above-described  species  are  parasites. 

CaUidina  parasitica,  mihi. — This  species  may  or  may  not 
be  distinct  from  the  preceding  one  j  I  firmly  believe  it  is.  It 
certainly  diflfers  from  C.  bidem  in  its  parasitism ;  moreover, 
many  other  minor  differences  exist,  iu  the  size  and  shape  of 
different  organs;  but  as  it  is  no  easy  matter  in  these  days  to 
deliue  the  true  characters  required  to  constitute  a  species,  1 
shall  leave  it  to  future  investigators  to  decide. 

Last  winter,  while  engaged  in  examining  the  contents  of 

•  Ehrenberg:,  'Infusiontliierchcn,'  p.  489,  pi,  k,  fig.  1. 
t  V.  Dujarditv, '  lufusolres,'  p.  65S,  pi,  17,  fig,  3. 
J  P.  H,  Goise,  'Anil,  uid  Mag.  of  Nat,  Hist,,'  vol.  viii,  Sad  senei^  ISSl, 
p.  SD2. 


I 


i 


239 

the  digestive  and  perivisceral  cavities  of  Gammants  Pule,t,  in 
search  of  GregarintE,  I  first  came  across  tliis  species.  At  first 
I  thought  that  I  had  got  hold  of  a  second  entozoic  Rotifer, 
and  some  time  elapsed  before  1  discovered  my  error,  and 
that,  instead  of  infeating  the  interior,  it  oecurs  as  an  epizoic 
parasite  on  the  tlioracic  and  abdominal  appendages  of  Gam- 
vtamg  Pulex  and  Aselhts  vulffaris,  inhabiting  chiefly  the 
branchial  plates.  It  fastens  itself  on  the  bodies  of  these  fresh- 
water Crustaceans  by  means  of  the  two  suekere  placed  at  the 
extremity  of  its  last  caudal  segment ;  it  often  changes  place, 
crawling^  over  the  body  of  its  victim  in  a  leech-like  manner. 
I  have  found  this  species  in  no  other  situation,  not  even  on 
other  freshwater  animals  or  on  aquatic  plants ;  and  though  I 
have  examined  about  seven  or  eight  hundred  Gammari  from 
different  localitiesj  I  have  not  found  one  free  from  these  Cal- 
lidinse.     On  Asellus  they  are  not  so  constant. 

The  body  of  C.  parasitica  is  fusiform,  and  may  be  divided 
into  a  head,  a  neck  composed  of  two  false  segments,  a  body 
or  traak  consisting  of  one  segment,  and  a  caudal  termination 
composed  of  six  false  joints  (PL  XI,  figs.  1,  2).  The  penul- 
timate caudal  segment  terminates  in  a  pair  of  moderately 
large  ciitspers;  the  last  one  terminates  in  a  point,  and  sup- 
ports two  soft,  cylindrical,  protrusible  appendages,  which 
terminate  distally  in  a  sucker  (fig.  8).  In  a  specimen  I 
measured  they  were  — (.Vfith  of  an  inch  in  length ;  that  of  the 
claspers  being  j  „'„  „th  of  an  inch. 

The  body  is  very  transparent  and  colourless ;  no  angular 
prominence  exists  on  its  central  part,  as  in  C.  hidens ;*  the 
caudal  extremity  is  comparatively  long-  C  parasitica  does 
not  swim  much,  as  the  preceding  species,  but  it  creeps  a  good 
deal,  the  proboscis  and  calcar  being  extended  while  the 
trochal  disc  is  retracted.  Its  movements  are  precisely  like 
those  of  a  leech.  It  creeps  in  the  following  manner: — the 
suckers  at  the  extremity  of  the  tail  fix  themselves,  the  body 
is  then  stretched  to  the  utmost,  and  its  anterior  portion  is 
fixed  (how,  I  was  unable  to  make  out)  j  the  tail  is  now  drawn 
up,  and  the  body  contracted.  All  this  goes  on  with  great 
apidity.  The  outer  chitinous  integument  of  the  body  or 
'^nk  is  often  thrown  into  strongly  marked  longitudinal 
riigse ;  they  generally  appear  when  the  creature  diminishes 
the  width  of  its  body, 

The  C.  parastiica  differ  much  in  size;  the  largest  adult 
one  I  measured,  when  fully  extended,  was  -5'„th  of  an  inch  in 
length  and  ■■  i ^th  of  an  inch  in  breadth;  the  smallest  was 


♦  P,  H.  Gosse.  MSS.,  vol.  iii,  1849,  p.  9. 
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about  -i-JUth  of  an  inch  in  length  and  -rirrrrptlis  of  an  inch  in 
breadth. 

Muscular  system. — On  compressing  the  animal  suddenly 
and  violently,  I  saw  several  longitudinal  and  some  transverse 
ronsclcs  (lig,  2),  M'hicli  were  certainly  not  striated.  Other 
muscles  also  existj  and  often  the  tissues  under  the  external 
integument  contract  within  it,  forming  a  sinuous  outline, 
very  likely  under  muscular  action  (fig.  1). 

As  in  all  Philodinad^,  the  troehal  disc  is  double,  or  rather 
bilobed ;  it  is  small,  and  surrounded  by  a  single  circlet  of 
short  cilia  (fig,  2) ;  it  is  rarely  extended,  the  cilia  continu- 
ally vibrating,  even  when  it  is  retracted.  In  small  individuals 
the  trochal  disc  is  about  -riAruths  of  an  inch  across. 

Digestive  sif stem. —In  the  middle  of  the  trochal  disc,  on 
the  ventral  aide,  is  a  ciliated,  protrusible,  wedge-shaped  pro- 
boscis, having  at  its  extremity  the  oral  aperture;  it  is  uot 
thick  and  rounded,  as  described  by  Mr.  Gosse  in  C.  bidens, 
and  it  never  projects  when  the  trochal  disc  is  extended.  The 
oral  aperture  (fig.  3)  leads  into  a  long,  tiarrow,  buccal  funnel, 
[richly  ciliated  internally  (fig.  3),  and  dilated  in  the  middle; 
it  narrows  again,  and  leads  into  the  pharyngeal  bidb  or  mas- 
tax,  which  is  highly  muscular,  trilobate,  and  armed  with  a 
pair  of  moderately  sized  jaws,  each  possessing  two  teeth  (tig. 
3).  A  short  oesophagus  follows,  leading  into  a  large  pyriforra 
stomach  (fig.  3),  composed  distinctly  (as  the  rest  of  the  in- 
testine seems  to  be)  of  two  membranes,  the  inner  one  sup- 
porting numerous  cilia;  it  gradually  narrows  into  the  intes- 
tine, which  has  a  bend  on  the  left  if  the  animal  is  considered 
in  its  natural  position  (fig.  1)  ;  the  intestine  gradually  widens 
into  a  broad  cloaca  or  rectum,  richly  ciliated,  which  opens 
externally  on  the  left  aide  of  the  dorsal  aspect  of  the  second 
segment  of  the  tail  (fig.  1)  in  a  small  anus,  which  is  slightly 
protrusible,  and  not  ciliated ;  the  intestine  also  apjiears  not 
provided  with  cilia.  The  particles  of  food  are  constantly 
undergoing  a  revolving  movement  in  the  stomach,  as  also 
the  faecal  granules  in  the  cloaca.  In  a  large  specimen  the 
total  length  of  the  alimentary  canal  was  V„th  of  an  inch;  the 
pharyngeal  bulb  was  jrl-n^h.  of  an  inch  in  length  and  y^^^-jitha 
of  an  inch  broad  ;  the  oesophagus  was  Trn.-itl'  "f  an  inch  long  ', 
the  stomach  ^-:^j,  ,,ths  of  an  inch  in  length  ;  and  the  intestine 
was  T<i'«T,th  of  an  itich  in  breadth. 

Now,  Mr.  Gosse  *  considers  in  C,  buhm  the  whole  mass 
surrounding  the  alimentary  canal,  from  beneath  the  mastax 
to  where  the  intestine  dilates  and  forms  the  cloaca,  as  the 

'  MSS,,  vol.  ill.  1849,  pp.  D— 81,  fig.  SS  e. 
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digestive  tttbe  itself;  as  indigo  swallowed,  diffused  itself 
throughout  this  masa :  while  I  am  positive  that  a  distinct 
alimetitary  canal  exists,  as  I  have  above  described  ;  at  any 
rate,  such  is  the  case  in  C  parasitica,  in  which  its  walls  are 
so  tenacious  that,  having  crnshed  accidentally  one  of  these 
ereatvircSj  I  had  the  pleasure  to  sec  nearly  the  whole  alimen- 
tary canal  float  out  free  and  disengaged  from  the  granular 
mass  which  invests  it,  througii  the  raptured  integuments. 

No  so-called  salivary  or  pancreatic  glands  exist,  and  the 
substance  surrounding  the  digestive  tube  is  one  homogeneous 
cellulous  mass,  of  a  yellow ish-greeu  colourj  and  even  with  the 
highest  raagniiyiug  powers  I  could  detect  no  follicules  or  coecte 
in  its  substance. 

fVater -vascular  system. — This  consists  of  a  large,  irregular, 
rounded  vesicle,  situated  on  the  ventral  side  of  the  cloaca 
(fig.  2} ;  it  contracts  rhythmically  at  regular  intervals  (about 
30") ;  I  could  find  no  communieation  between  it  and  the 
cloaca,  or  any  special  outlet  of  its  own.  Ruuning  into  if, 
about  its  middle,  are  two  extremely  email,  convoluted  water- 
vetgeh,  which  run  np  along  the  sides  of  the  body.  I  have 
traced  them  tdl  under  the  trochal  disc,  in  which  1  suppose 
they  terminate  coecally.  Even  with  one  of  Smith  and  Beck's 
largest  first-class  microscopes,  with  a  linear  power  of  1300 
diameters,  I  cotdd  make  out  no  transverse  branches  or  vi- 
bratile  bodies,  though  they  exist,  no  doubt.  In  tig.  2  the 
water-vessL'ls  are  rejireeented  considerably  larger  in  propor- 
tion than  they  really  are. 

Nervous  system  and  sense  orgaits. — Just  beneath  the  trochal 
disc,  on  the  left  side  of  the  ventral  aspect  of  the  buccal  funnel, 
I  saw  in  several  individuals  a  small  mass,  which  may  be  the 
ganglion,  though  I  will  not  be  sure  about  it.  I  could  make 
out  no  ramifications  proceeding  from  it,  neither  could  I  make 
out  anything  corresponding  to  the  ciliated  fossa. 

The  calcar  (fig.  5)  is  large  and  well  developed ;  it  is  not 
ciliated  at  its  extremity  (at  least,  with  very  high  powers  1- 
could  detect  uo  such  thing),  but  trilobate,  the  external  lobes 
being  more  or  less  elongated.  It  is  constantly  protruded, 
feeling  around,  and  is,  beyond  a  doubt,  a  tactile  organ. 
When  the  creature  is  contracted  it  appears  on  the  median 
line  (fig.  4),  and  when  the  trochal  disc  or  proboscis  is  ex- 
tended it  generally  appears  on  one  side  (fig.  2) ;  it  is  rarely 
retracted  as  in  fig."  1.  No  eye-spots  exist  in  young  or  adult; 
and  Mr.  Gosse  has  observed  that  his  C.  indem  thrives  well 
in  the  dark,  but  when  expo'jcd  to  a  strong  light  it  soon  dies ; 
this  is  very  interesting,  for  many  other  animals  are  in  the 
«ame  predicament,  and  C.  parasitica,  living  on  G,  Pulex  and 
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A,  viitgariSj  whicli  frequent  the  roots  and  under  leares 
aquatic  plants,  exists    necessarily    in    darkness,     I    do    uc 
know,  however,  if  tbey  perish  when  exposed  to  the  light 
not  having  made  the  experiment. 

Reproductive  organs. — As  yet  I  have  not  met  with  a  singlfl 
male  individual  of  this  species ;  that  is,  I  have  not  seen  an] 
not  provided  with   an  alimentary  canal.     I   have   obser\'{ 
many  small  ones  without  ovaries^  but  they  werCj  doubtk 
Toung.     This  is  remarkable,  considering  the  large  number 
nave  examined.     The  females   have  one  or  two  ovaries,  the 
latter  number  being  the  commonest ;  they  are  large,  irrcga^ 
lar,  oval  bodies,  situated  one  on  each  side  of  the  digcstiv 
apparatus  (figs.  I,  2),  and  consisting  of  a  finely  granulai! 
mass,  in  which  may  be  seen,  more  or  less  distinctly,  germina 
vesicles  and  spots  (fig.  9).     The  length  of  an  ovary  I  mea 
Bured  was  T~<sTn.t^ha  of  an  inch,  and  its  breadth  T-„Vr.t'^®  of  an 
ijieh.      I   could  make  out  no  distinct  oviduct.     An  ovum,! 
which  could  not  have  been  long  laid,  measured  -p-„»5,T,ths  of  at 
inch  in  its  long  diameter,  and  -rrr.nths  of  an  inch  in  its  ahor 
one   (fig,  6).      The  ova,  when  deposited,    adhere,  by  thei 
posterior  and  smaller  extremity  (where  the  posterior  part 
the  embryo's  body  is  afterwards  developed),  to  the  appendages'' 
of  the  crustacean  on  which  the  mother  lives  (fig.  7). 

Development  takes  place  very  soon ;  the  egg",  after  th€ 
blastoderm  is  formed,  assumes  a  somewhat  pear-shaped  forra,j 
Xn  the  hurgcst  ovum  (fig.  7)  the  embryo  is  quite  formed,  the 
trochal  disc  is  entire,  and  the  ciliary  action  was  going  ol 
most  vigorously  when  I  observed  it ;  the  mastax  is  distinc 
and  part  of  the  alimentary  canal  can  readily  be  made  out 
The  length  of  the  mature  egg  is  -p„Vnths  of  an  inch;  th< 
breadth,  ,  „*(,  „ths  of  an  inch.  The  enclosed  embryo  wa 
Txij-^ths  of  an  inch  in  length. 

I  found  nothing  corresponding  to  epbipjnal  ova. 

In  the  neck  and  tail  exist  a  number  of  what  old  author*. 
thought  to  be  glands,  and  which  were  very  properly  termed 
by  Professor  Huxley  vacuolar  thickenings. 
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Notes  on  Raphides. 
By  Edwin  Lankestf-Bj  M.D.,  P.R.S. 

Thk  tenn  Raphides  (from  paif»ti:,  &  needle)  was  first  applied 
by  De  Candolle  to  certaiii  uecdlc-like  crystals  found  iti  the 
tissues  of  plants.  The  term  has  smce  beeu  extended  by 
same  writers  to  all  crystals  found  in  plants,  whilst  otlierSj 
adbering  to  tUe  etymology  of  the  word,  apply  it  only  to 
crystals  of  an  acicular  form.  Schleidcn  discards  the  word 
altogethrr,  and  perhaps  it  would  be  better  to  get  rid  of  a 
term  which  has  neither  accuracy  nor  utility  to  recommend 
it.  The  discovery  of  crystals  iu  plants  Ls  due  to  Malpighi, 
who  first  figured  crystals  found  in  a  species  of  Opuntia  in  his 
*Anatomy  of  Plants.'  The  needle-like  crystals  were  after- 
wards described  by  Rafn  as  occurring  in  the  milky  juice  of 
the  Euphorbiaceae.  Jtiriu  found  the  same  kind  of  crystals  in 
the  leaves  of  Ltucojum  verwa.  Raspail  was  the  first  to 
demonstrate  that  many  of  these  crystals  were  oxalate  of 
lime — a  fact  that  Scheele  had  demonstrated  with  regard  to 
the  crystals  found  in  the  roots  of  the  common  rhubarb.  The 
most  elaborate  and  complete  paper  on  this  subject  was  pub- 
lished by  Edwin  Quckctt,  and  appeared  iu  the  appendix  to 
the  third  edition  of  'Lindley's  Introduction  to  Botany'  in 
1839.  Since  that  time  various  observers  have  published 
obsen'atioQSon  this  subject.  The  late  Professor  John  Quekett, 
in  a  paper  in  the  '  Microscopical  Transactions,'  showed  that 
many  of  these  crystals  had  an  organic  basis.  Mr.  Rainey,  in 
his  '  Researches  on  the  Mineral  Structure  of  Vegetable  and 
Animal  Cells,'  h&a  contributed  many  observations  on  the 
presence  of  crystalline  matters  in  vegetable  cells.  In  the 
January  number  of  the  *  Annals  of  Natural  History,* 
Professor  Gulliver,  in  a  paper  "  On  the  Raphides  of  British 
Plant*,"  says :  "  It  appears  to  me  that  these  raphides  are  dc- 
aerving  of  more  attention  than  they  have  yet  received  both  in 
relation  to  the  structure  and  economy  of  vegetables,  and  aa 
affording  a  wide,  interesting^  and  scarcely  cultivated  field  of  re- 
search for  the  chemical  phytologist,"  These  raphides,  he  adds, 
"may  also  be  often  useful  as  diagnostic  characters  iu  systematic 
botany  when  others  are  not  available ;  for  example,  a  mere 
fragment  of  one  of  the  Onagraceae  or  of  the  Lemnaces  may 
be  so  surely  distinguished  simply  by  its  raphides  from  some  of 
its  near  allies  in  other  orders,  that  this  fact  ought  henceforth 
to  be  added  to  the  description  of  the  orders  just  mcntiouedj 
independently  of  its  value  in  other  respects/'  "  Though  com- 
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mOD  in  some  orders,  it  is  remarkable  th2,£  the  raphides  are 
so  rare  where  thcj'  wight  be  most  expected,  that  J  have  not 
a  ftingle  note  of  their  presence  in  j'oung  parts  of  the  stenij 
leaves,  and  flowers  of  British  Oxalidaccic,  Umbeliiferffi, 
Labiiitcae,  Euphorbiaceffij  or  PoUgoiiace*,  and  even  among 
Crussuhiceae.  No  crj'stals  were  found  in  Sedvm  Telephimn 
and  S.  acre." 

There  can  be  no  doubt  of  the  important  part  that  mineral 
eitbsst/iDcea  play  in  the  organization  of  both  plants  and 
animals,  but  the  composition  of  these  mineral  matters,  es- 
pecially in  plants,  is  but  imperfectly  known.  The  method 
most  rehed  upon  for  aaccrtaiuing  their  nature  has  bceu 
chemical  aurdysis,  but  where  this  has  been,  resorted  to,  after 
the  destruction  of  the  tissues  of  the  plant  by  exposure  to  heat 
changca  take  place  in  the  composition  of  the  minerals,  which 
render  this  method  very  uucertain.  yoiu-croyand  \  auqucliu, 
as  Jong  ago  as  1809,  showed  that  the  greater  part  of  the 
cariKinates  found  in  the  allies  of  plants  were  formed  during. 
the  buniing  from  other  salts  of  vegetiibJe  acids.  They  proved 
that  almost  all  plants  eontain  acetate  and  malate  of  lime 
dissolved  in  the  sap,  also  citrate,  tartrate,  and  oxalate  of  lime, 
cither  dissolved  or  in  a  solid  form.  Certain  elements  are 
aleo  expelled  by  heat,  as  cjilorine,  so  that  chemical  analysis 
alone  does  not  f^ive  ua  a  satisfactory  explanation  of  the  com- 
position of  mineral  compounds  in  plants.  The  careful  use.{ 
of  the  microscope  seems  to  offer  a  more  satisfactory  means  of 
ascertaining  really  what  the  nature  of  these  substances  is,  A 
large  number  of  the  salts  present  in  plants  are  insobibie,  and 
they  present  slender  crystals  in  the  tissues  of  plants,  and  it 
w  these  which  have  been  observed  by  the  microscope  and 
called  Jlaphides.  Even  with  regard  to  the  soluble  salts, 
their  forms  might  be  made  out  by  the  evaporation  of  the 
juiciua  in  which  they  are  contained,  in  the  same  way  as  haa 
been  so  sucecssfnlly  pursued  in  making  out  the  salts  of  the 
btood  and  urine.  There  can  be  no  doubt  that  this  subject 
alTords  an  inviting  field  for  research,  and  would  amply  repay 
investigation.  The  researches  of  Mr.  Attfield  on  the  nature 
of  the  ertiorescenee  found  on  medicinal  extracts  show  what 
may  be  done  in  this  direction.  The  fact  that  so  laj^  a 
number  of  these  crystalline  productions  are  composed  of 
chloride  of  potasfiiioi  is  very  interesting,  as  pointing  to  the 
probability  that  the  form  iu  which  potassium  exists  in  land 
piants  is  really  that  of  a  chloride,  and  that  the  carbonates  of 
potash  obtained  from  the  ashes  of  land  plants  arc  formed  in 
the  same  way  as  the  carbonates  of  soda  from  the  sea  plants, 
which  contain  chloride  of  sodium.    The  extent  of  our  know< 
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lalgc  of  tbe  forms  ia  v^liich  tlie  soluble  salts  of  pluiits  exist 
is  very  lirnitcfl ;  tlie  ret'ortk-d  facta  with  regard  to  the  salts 
whicli  art:  insoluUe  are  miicti  more  cstcusive;  at  the  same 
tirae  the  luimbei*  of  those  which  hitve  been  observed  is  not 
large. 

The  most  common  of  the  insoluble  salts  ia  undoubtedly  the 
usalate  of  lime.  Schlcidcu  says  it  appears  to  be  present  in 
evevy  plant,  but  this  is  luidouhtcdly  ati  error.  The  state- 
ment of  Professor  Gulliver  witli  regard  to  the  absence  of 
raphides  in  certain  plants  contradieta  this  assertion ;  and 
what  is  very  curious  in  his  observations,  ia  the  fact  that  he 
has  not  been  able  to  discover  these  crystals  in  the  Hritish 
Oxalidaceai.  The  acidity  of  the  Oxalis  has  been  usually  as- 
cribed to  the  presence  of  oxalic  acid ;  and  if  this  be  true,  it 
is  certiiinly  very  strange  and  curious  that  the  oxalate  of  lime 
should  not  be  found  in  these  plants.  The  oxalate  of  lime 
occurs  in  two  principal  forms.  First,  as  large,  single  crys- 
tals, which  arc  either  elongated  prisms,  or  octohedrons. 
They  arc  frequently  more  or  leas  rounded,  or  assume  a  dumb- 
bell form,  arising  from  their  crystalliriug  in  contact  with 
organic  matters,  as  occurs  with  mauy  other  forms  of  crys- 
tals. Such  rounded  bodies  are  seen  in  the  milky  juices  of 
plants,  and  have  been  regarded  by  Schultea  and  others  as 
possessing  vital  properties  of  much  iraportauce  in  relation  to 
the  growth  of  the  plant.  Secondly,  in  the  form  of  groups  of 
crystals.  lu  this  form  they  are  frequently  developed  upon  an. 
organic  basis,  and  have  been  called  by  Mcycn  and  others 
crystal  glands.  It  is  to  some  of  these  compound  crystals  that 
Weddcl  applied  the  term  Ci/slolUhes. 

With  regard  to  the  form  assumed  by  these  crystals  there 
has  been  souie  difference  of  opinion.  Quekett  took  some 
pains  to  discover  their  exact  form,  and  says,  "That  the  four- 
sided  is  the  ultimate  form  of  these  minute  crystals  is  ren- 
dered more  probable  by  the  occurrence  of  rhoml)ohedral  and 
rhomljic  prisms,  without  pyramids  of  the  same  compositiou 
in  the  same  plant,  but  of  much  greater  widths  j  and  there 
can  lie  no  doubt  that  these  latter  bodies  and  the  acicular  are 
two  niodificatione  of  crystal  of  the  same  substance.  The 
most  deeided  proof  of  their  being  four-sided  is  obtained  by 
pressing  lightly  on  the  piece  of  glass  which  eovei's  them 
whilst  examined  under  the  microscope,  when  those  which 
appear  six-sided  instantly  appear  four-sided,  owing  to  the 
Bfjuare  crjstal  resting  obliquely," 

The  acicular  crystals,  to  which  the  name  raphides  have 
been  more  partieularly  applied,  have  been  often  described  aa 
httviug  the  same  composition  as  the  larger  single  and  com- 
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pound  crystals.  They  are  prismatic  in  shape,  and  lie  toge-^ 
ther  in  bimdlea  of  from  twenty  to  thirty  in  a  single  cell,  i 
They  are  sometimes  enveloped  in  a  gummy  matter,  which, , 
on  being  moistened,  distends  and  bursts  the  cell  iii  whicli  i 
they  are  contained,  and  the  crystals  escape  at  both  ends; 
such  cells  have  been  called  Biforines.  E.  Ciuekett  was  oue  ofl 
the  first  to  point  out  that  these  ciystala  coiisiist  of  phosphate] 
of  livie.  He  says,  if  heated  red  hot  they  do  not  dissolve  in  I 
acids  with  efFervesccnce — a  fact  which  esseutially  distinguishes  1 
them  from  the  oxalate-of-limc  crystals.  The  aciculiir  crys- 
tals appear  to  be  much  more  abundant  than  any  other  kind. 
This  fact  is  interesting  in  coiujeetion  with  the  supply  of  J 
phosphate  of  lime  to  the  animal  kingdom,  and  the  ciistcnco  i 
of  these  acicular  erystak  may  be  made  to  indicate  the  value  i 
of  plants  which  possess  them,  as  food  for  man  and  domestic  i 
animals. 

Next  to  the  oxalate  and  phosphate  of  lime  in  frequency^ 
oomee  carbonate  of  lime.     It  assumes  a  variety  of  forms,  but 
is  most  frequently  found  in  that  of  a  pure  rhorabohedron. 
Crystals  of  carbonate  of  time  are  often  found  with  those  of  j 
oxalate  of  lime  in  the  Caetaeete.     I  haie  found  it  in  everjl 
part  of  the  structure  and  on  the  surface  of  Cfiara  hhtpida. 

The  next  salt  of  Hme  which  haa  been  described  as  present  I 
in  the  tissues  of  plants  is  sulphate  of  lime.     It  is  found  'u 
the  form  of  double  or  single  octohcdrons,  or  in  a  tubular 
form,  aa  octoliedrons  above  and  below,  with  the  end  of  the 
prism  obtuse.     They  even  occur  in   a  twin   form,   like  the  _ 
gypsum  crystals  from  Montniartre.     They  are  found,  accord- ■ 
ing  to  Schlejden,  in  Muaacese  and  ScitaminaecfE. 

Quekett  refers  to  the  presence  of  crystals  in  the  fruit  of 
the  grape  as  differing  from  those  in  the  leaves.     These  may 
be  tartrate  of  lime.     We  might  also  e.\pect  here  bitartrate  of'j 
potass.     Any  of  the  less  soluble  combinations  of  the  organie  | 
acids  with  the  bases  magnesia,  potash,  and  soda,  might  be] 
found  with  the  aid  of  the  microscope. 

Although  silica  is  not  usually  enumerated  by  writers  on 
raphides  and  crystals  in  plants,  it  must  evidently  be  re- 
garded as  one  of  the  most  important  of  the  mineral  con- 
Btituents  of  plants.  1  find  nowhere  any  observations  on 
Bilica  in  plants  in  the  form  of  crystals,  although  Quekett^ 
Schleiden,  and  others,  speak  of  crystals  of  silica  as  occa- 1 
sionally  found.  The  presence  of  silica  seems  essential  to 
large  groups  of  plants.  As  every  one  knows  who  reads  the 
'  Quarterly  Journal  of  Microscopical  Science,'  the  Diato- 
macca^  are  almost  entirely  constructed  of  it.  It  forms  the 
IramewoTk  of  the  Equisetaccas.     Schleiden  givoa  the  follow- 
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lag  per-centage  of  gilica  in  tKe  ashes  of  species  of  Equi- 
setum: — E.  limosum,  9485,  £,  arvettse,  95*48,  E.  hijemak, 
U7-52.  A  complete  mould  in  silica  of  tlic  whole  structure  of 
these  plants  may  be  obtained  by  treating  them  with  nitric 
acid.  The  palms  contain  large  quantities  of  silica  in  their 
stems.  Lumps  of  silicflj  called  tabershcetj  are  found  in  the 
interior  of  some  of  the  palms.  The  ashes  of  Calamus  ro- 
tang,  according  to  Jabions,  yielded  S^r'SO  per  cent,  of  silica. 
John  Quekett,  in  his  lectures  on  '  Histology/  has  given 
illustrations  of  the  presence  of  silica  in  the  glum^  and 
palese  of  the  cereal  grasses.  One  of  the  most  interesting 
instances  of  the  presence  of  siJica  amongst  exogenous  plants 
is  that  of  the  stellate  spicules  on  the  under  surface  of  the 
leaves  of  Deidzia  scabra.  This  very  exceptional  case  shows 
that  the  appropriation  of  these  mineral  substaTices  is  no 
mere  general  function  of  plant  sti'ucture,  but  that  it  ia  the 
result  of  the  special  organization  of  the  plant. 

The  position  of  raphides  has  been  a  subject  of  controversy. 
Uaspail,  who  wrote  on  them  in  hia  usual  wrong-headed  way, 
asserted  that  they  were  never  found  in  the  interior  of  cellsj 
but  always  in  iiitcrcellular  passages.  Of  course  this  was 
easily  refuted,  but  the  converse  was  not  true,  that  they  are 
always  found  in  cells.  Tlie  fact  is,  they  are  found  in  both 
positions,  and  even  in  the  free  surfaces  and  in  the  spiral 
vessels  of  plants.  They  have  teen  found  by  Quekett  loose  in. 
the  anthers,  mixed  with  the  pollen  in  Hemerocallis  purpurea, 
Anigasanthtis  floridus,  and  other  plants.  Of  all  the  parts 
of  plants  in  which  crystals  are  found,  the  stems  of  herba- 
ceous plants  arc  the  most  common.  They  are,  however,  found 
in  the  tissues  of  all  parts  of  plauts.  Observations  are  want- 
ing on  the  presence  or  absence  and  comparative  immbera 
of  tliese  crystals  at  dittereut  periods  of  the  growth  of  plants. 
Professor  Gulliver  says,  that  "  in  old,  decaying,  or  diseased 
portions  of  Polygon  aceae,  and  in  many  other  orders,  crystals 
are  frequent.*"*  Observations  on  these  would  be  interesting, 
as  affording  indications  of  the  mineral  composition  of  the 
living  plant. 

Professor  Gulliver  has  given  an  account  of  his  observation! 
on  raphides,  as  they  occurred  in  order.  It  would  be  of 
value  to  know  what  crystals  are  found  in  particular  orders; 
it  would  throw  light  on  the  functions  of  plants,  and  explain 
some  of  their  economy.  Already  we  know  that  some  plants 
grow  on  chalk  soils,  others  on  clay  soils,  whilst  some  again 
reqxiire  phosphoric  acid,  aud  others  potassium  or  sodium  in 
excets.  A  minute  analysis  of  crystals  by  the  microscope 
may  lead  to  a  better  system  of  manuring  for  cultivated  iglauta 
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thau  any  that  have  vet  bfeii  suggested  from  the  inisle«dingj 

RD.tlvscB  of  the  aslics  of  [jlants,  I 

The  following  are  tlie  orders  ftud  plants,  as  far  as  I  canj 
find,  in  which  raphides  aud  crystals  have  been  found  : 


CHYfTOQAMIA. 

Ai^oM. — Noafoc  Mmeorum,  Conffi^vi  cryslallifera.  Cbselo- 
phora,  Hydrurus,  Polysperma,  and  Spirogyra, 

Chakace^. — Chara  Mxpidu. 

Kqujbetace*. — Siiica  in  the  walls  of  cells  of  several  species 
of  Eqiiisetum. 

Enooqenj!, 

LiJLiACK.f:. — Speciea  of  Aloe.     Scilia  marUima.     Bulbs  ofl 
onion.     Endymlon  nutans,  m  all  parts  of  the  plant  (Gulliver.) 

BnoM  ELI acEjE. — Agave  Americana. 

Aback.*:, — Calla  jEfhioplca,  Caladhtm  esctilentum,  Dieffcn-^ 
bachia   SvguUm. — Professor    Gubiver    says    that    be    linds 
rajjhidea  throughout  the  plant  in  Arum  maculatnnu 

Iridace.b, — In  Iris  pseudacorus,  long  prismatic  crystals  in 
leaves  (Gulliver). 

Tyfhace^.— In  Sparganium  ramosum  aud  S,  timplex,  in  the 
perianth,  fruitj  stemj  and  leaves. 

Lemnace^e,— Raphides  moat  abundant  in  Lernna  irisnlcA 
and  L,  minor,  but  comparatively  scanty  Lu  L.  polt/rhiza  and] 
L.  gibba.     In  L.  minor  abundantly,  associated  with  starcl 
granules  (Gulliver). 

CvPERACE.E. — Mcypii    and    other    observers    have    fouodl 
raphides  abundant  in  Papyrus  Antiffuorum. 

MusACE.*. — Crystals  of  sulphate  of  lirae  have  been  found] 
in  M.  Paradbaica  aud  other  species  of  Musa,  also  in  the  orderi 

SclTASIINE.-E. 

OitcHiDACEiC. — lu Epidendrum elongai am  (Lindley),  aud  in, 
On:his  Mario,  O.  mascula,  O.  ntactilata,  and  Habcnana  chlo-, 

rantha  (Gulliver), 

ExOGKN.«. 

Cactacej;. — All  tho  forms  of  oxalate  of  lirae  have  been  re 
corded  in  this  order.  Quekett  capccially  mentions  Opuniu 
crassa,  and  Lindley  Cactus  Peruviantts. 

Onaoiuce^b. — Gulliver  says  that  true  raphides   occur  in 
such  abundance  in  this  order  as  to  be  quite  characteristJ(J,J 
especially  in  the  ncttcd-veined   group,      He  adds  that  tlic]r| 
occur  in  all  parts  of  these  plants,  so  that  a  minute  fragmer 
oF  any  oi  theva.  wiU  serve  to  tlistiuguish  them  from  Lythra 
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mi  Haloragacie.  lu  the  latter  order  Schlcidcn  say»  tbey 
Iiave  been  foiuid  in  llyriopliyliiuu,  in  the  cells  aud  in  the 
glanda  of  tlie  air-passa;;es. 

CARYoruYLLACE^. — The  only  species  in  which  they  have 
been  found  by  Gulliver  is  the  Sllene  Ai'^ineria. 

Orobaxchacej!. — Schleiden  says  that  crystals  of  carboQttte 
of  lime  are  found  in  Lathrasa, 

Saxikkagace.«. — Ciystals  have  been  observed  as  excretions 
in  the  edges  of  the  leaves  iu  Saxifraga  Aizoon  and  S,  iojiffifolia, 

NvcTAOi.VACE.E. — ^Liiidley  mentions  the  exi&teuce  of  ra- 
phidea  in  great  abundance  under  the  cuticle  of  the  Mirabilis 
Jaiapa, 

LtaUMlNosjE. — But  few  instances  are  recorded  of  crystals 
in  this  large  order.  Professor  Bailey  is  quoted  by  Balfour 
as  having  found  them  in  great  abundance  iu  Locust  bark. 

Capku'oliacejE. — Meyeu  found  an  abundance  of  crystals 
iu  the  bark  of  Viburnum  Lanlana. 

TiLiACE.e. — Uuekett  says  he  has  observed  two  kinds  of 
crystals  in  the  bark  of  the  lime  [Tilia  Eurapeea)., 

EcpHORBfACK.E. — lu  the  milkyjuice  of  these  plants  ci7Btals 
are  recorded  as  occurring,  by  several  observer*.  Quckettsays 
he  has  found  them  in  eascahlla  bark. 

VitacejE. — The  bark,  leaves,  stipules,  and  fifuit  of  the 
common  grape  contain  crystals  of  more  than  one  sort 
(Quekett). 

Polygon  ACE*. — The  various  species  of  Eheum  contain 
oxalate  of  lime,  raore  especially  iu  their  roots. 

JuGLAXDACEJ!. — Flattened  prisms  in  hiecory  bark  {Carya 
alba,  J.  duekett). 

{jxujuzhM. — Gulliver  found  raphides  iu  the  ovary,  corolla, 
leave*,  aud  other  parts  of  Shtrurdm,  A»pt-ruia^  aud  six  spe- 
cies of  Galium,  They  are  common  iu  the  corolla  aud  young 
fi-uit,  but  scanty  in  other  parts  of  Galium  MoUuifo. 

CoMfusiTJE.  —  Professor  Gulliver  says  of  this  order, 
"  Raphides  arc  less  common  in  this  order  than  other  crystals, 
and  1  have  ordy  found  them  in  the  ovary  or  fruit.  They 
were  seen  in  Corymbifera,  Cynarocephalae,  aud  Cichoraceae. 
In  Pufkaria  difavHterica  single  oblong  crystals,  with  angular- 
pointed  ends ;  in  Senccw  Jaccdtea  and  .S-  aquaticus,  short,  ad- 
ettlar  crystals  ;  in  Arctium  iniermedium  and  two  other  speeicB, 
cubical  crystals,  j-,',-,^)th  of  an  inch  diameter ;  in  Ctntuurea 
niy;'(/, single  and  double  crystals,  sha(>ed  like  those  of  Pulicaria ; 
iu  Ciirdtm^  ianceoiudig,  C.ptitmirh,  aud  C  acaidix,  some  aeicu- 
liir  forms,  aud  a  greater  number  like  those  of  Pulicaria  and 
Ccutaurea  ;  in  Hypociuens  radiaitu,  Apargiu  autumnutis,  and 
Crtjiis  mretm,  m^iuuter  square  or  cubical  crystals.''' 
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UrticacejE, — In  the  mUky  jnice  ot  I^aia  etastica ;  in  tbe 
tissues  of  Parittaria  offivinaiig  (Henfrey) ,  Single  crystals  in 
the  bark  of  the  common  elm  {Uhntts  campestris,  J.  Ciiiekett). 

Pomace  ji. — Bark  of  the  common  apple-tree  [Pyrus  Maluj, 
J.  aiiekett). 

EL.«Ao?JACKiE. — Vith  ot  Elaaffnu^  anffttstifoUa  (J.Quekett), 

C0NIFEB.E. — E,  Quekctt  raeiitiona  crystals  iu  the  bark  of 
Araucaria  imbricata. 

CiNCHosACE^.^ — In  the  barks  of  the  various  siiecies  of 
Cinchona  {E.  Quekett). 

Pbvtolaceace*. — Phytolacea  decandra. 

Cycadace*. — Compound  crystals  in  the  stems  (Scbleiden). 

DioscoREACE*. — Raphides  plentiful  in  the  stem  and  leaves, 
and  still  more  in  tbe  perianth  and  stamens  of  Tamus  com- 
munis, Gulliver. 

I  have  given  the  above  Bummary  as  far  as  the  materials 
within  my  reach  will  enable  me.  I  know  it  is  very  imper- 
fect, but  I  believe,  with  Professor  Gulliver,  that  the  subject 
is  deserving  of  more  attention  than  it  basi  yet  received,  and 
offers  a  capital  field  of  investigation  for  the  microscope. 
Mr.  Gulliver  baa  set  a  good  example  in  detailing  the  facts 
which  he  has  recorded  in  the  life-history  of  our  common 
plants.  The  biograpfiy  of  our  indigenous  plants  has  yet  to 
be  written,  microscope  in  band,  and  it  is  not  till  the  minute 
details  of  the  cell-life  of  each  plant  has  been  recorded,  that  we 
shall  be  in  a  position  to  arrive  at  the  laws  which  govern  the 
life  of  the  vegetable  kingdom. 

Before  concluding,  I  would  add  a  remark  or  two  on  the 
uses  of  raphides.  Link  first  propounded  the  notion  that 
the  raphides  were  an  abnormal  condition,  and  resembled 
calculi  in  animals,  and  Edwin  Quekett  regarded  them  as  acci- 
dental deposits,  lie  succeeded,  in  fact,  in  forming  artificially 
oxalate-of-lirae  crystals  iu  rice-paper,  by  immersing  it  first  in 
oxalate  of  ammonia  and  then  in  lime-water.  This  experiment, 
indeetl,  showed  that  the  formation,  of  these  crystals  might  be 
the  result  of  chemical  laws,  but  it  did  not  show  that  the 
chemical  force  was  not  counteracted  by  other  forces  connected 
with  special  conditions  of  tbe  plant.  Professor  Gulliver's 
observations  with  regard  to  the  Lemnas  are  especially  inter- 
esting, as  showing  that  plants  closely  connected  in  structure, 
and  living  under  the  same  external  circumstances,  ncvertlie- 
lesa  produced  these  crystals  in  very  different  quantities. 
The  persistence  of  the  same  crystals  in  the  same  plants 
clearly  indicates  that  there  is  a  relation  between  theae  bodies 
and  the  life  of  the  plant. 

Some  phj.'atologi8ts  regard  the  raphides  as  representatives 
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of  a  skeleton  in  the  animal  kingdom,  and  I  recollect^  iu 
1837j  Professor  Grant,  in  his  lectures  at  Uiiivci-sitv  College, 
drawing  a  coroparisou  between  rapludcs  and  the  siliceous 
spicules  of  the  sponges.  When  we  consider  the  functions  of 
the  siliceous  deposits  in  so  lar<rc  a  nuraber  of  plantSj  I  think 
there  can  be  little  dmibt  that,  iu  many  eases,  these  mineral 
deposits  perform  the  same  functions  in  the  plant  as  iu  the 
animal.  At  the  ^me  time,  just  as  we  fliid  a  lai'^e  number 
of  mineral  compounds  iu  plants  which  do  not  subserve  the 
pUTpa«eB  of  a  skelctoUj  so  in  plants  many  of  these  mineral 
gnbetances  probablj'  perform  this  and  even  more  important 
functions  in  the  life  of  plants. 

What  these  are  it  is  for  careful  observation  to  point  out. 
It  is  not  sufficient  that  we  know  that  certain  mineral  com- 
pounds are  necessary  for  the  life  of  plants,  but  what  we 
require  to  know  is  how  paitieidar  mineral  compounds  are 
necessary  to  the  life  of  plants,  and  the  nature  of  the  vital 
pxMseases  which  are  thus  atfected  by  tliese  ageuts. 


Some  Account  o/  Protoplasm,  and  the  part  it  ploys  in  the 
Actions  of  Livino  Beixos.  By  A.  B.  Dufpin,  M,D,, 
Asaiatant-Physician  to  King's  College  Hospital, 

It  will  not  be  seriously  contested  that,  of  the  constituents 
of  the  cell,  the  so-called  "  protoplasm"  ie  deserving  of  particu- 
lar attention,  from  its  liability  to  cliange,  its  activity,  atid  the 
marked  manner  in  which  it  participates  in  the  vital  pheno- 
mena of  living  structures.  Since  the  publication  of  II.  v. 
Mohl's  remarkable  work,  the  botauists  have  long  arrived  at 
the  conclusion  tliat,  not  only  the  formation  of  the  ccll-mcm- 
braue,  but  also  the  inner  nutritional  changes  of  the  cell  itself, 
primarily  depend  upon  the  protoplasraa. 

As  early  as  IBGl*  Max  Schultze  insisted  U]^)on  the  neces- 
sity of  a  modification  of  the  views  gfcnerally  entertained  re- 
specting the  relation  of  the  cetl-membrane  to  the  cell-con- 
tents, and  to  the  so-called  intercellular  substance  of  animal 
structure,  and  he  argued  in  favour  of  a  higher  position  for 
that  part  of  the  cell  which  corresponds  to  the  protoplasm  of 
Mohl.  He  at  the  same  period  pointed  out  how  materially  a 
careful  study  of  the  phenomena  presented  by  the  pseudo- 
podia   extended  by  the  various  Rhizopoda  might  assist   in 

•  "  Ucbef  MnakdJtfinMrreben,"  Hcichert  u.  Du  Bois  "RCTmouKa*  kws\\w; 
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phicidating  the  life  of  the  essential  cell  elements.  Uoger* 
had  been  ali'eady  struck  with  the  close  similarity  of  the 
mobile  phenomena  of  the  Polytlialatuia;  witli  those  of  the  pro- 
cesses of  protoplasm  stretchetl  across  the  cavity  of  maoy 
vegetable  cells.  Although  he  had.  not  personally  iiive3tis;ated 
the  forniLT,  he  became  convinced,  from  Schultzc's  descrip- 
tion, that  a  resemblance  amounting  to  identity  existed  be- 
tween their  movements  and  the  protoplasm  streams  of  many 
vegetable  cells.  Shortly  prior  to  the  appearance  of  TJnger't 
workj  Prinf;sheim,t  in  opposition  to  the  theory  of  the  pri- 
mordial  utricle  then  prevalent,  insisted  that  everything  that 
lay  within  the  cell-membrane  of  a  living  vegetable  cell 
naight  have  a  complex  disposition,  but  consisted  essentially 
of  nothing  but  protoplasma  and  cell  fluid.  He  admitted  that 
in  the  dortical  layer  of  the  protoplasma  a  distinct  arrange- 
ment into  layei"8  often  occurred,  and  the&e  he  distinguished 
as  the  cutaneous  and  granular  layers  of  the  protoplasma,  but 
he  denied  that  the  primordial  utricle  could  be  differentiated 
as  a  meaibranc  from  the  subjacent  protoplasm.  If  in  animal 
cells,  partly  from  their  relatively  smaller  size  and  partly  from 
their  greater  average  wealth  iu  protoplasma,  it  is  more  rarely 
possible  to  make  a  sharp  demarcation  between  a  cortical  layer 
of  protoplasm  and  a  cell-fluid,  there  nevertheless  exists  a  dif- 
ference in  the  constitution  of  the  former j,  such  that  &  cntane* 
oils  layer,  de&titute  of  or  acantily  supplied  with  grauuleaj 
encloses  the  remaining  more  granular  material.  The  white 
blood-cell  may  serve  as  an  example.  This  is,  however,  very 
different  from  a  proper  membrane. 

To  piiss  on  to  some  account  of  the  movements  preheated 
by  the  pseudopodia  of  the  F'oraminifera.  Max  Schnltze  %  de- 
scribes them  as  threads  of  a  transparent  material  rich  ia 
granules,  presenting  a  high  degree  of  variability  in  their  shape 
and  length,  Tliey  pursue  a  diverging  course,  divide  at  acuta 
angles,  and  unite  to  form  a  kind  of  network.  They  are  eon 
etantly  in  motion,  lengthening,  shortening,  subdividing, 
uniting.  They  are  also  tlie  scats  of  au  inner  actirity  wUich 
afl'ects  even  those  fibres  that  are  subject  to  none  of  the  above- 
Daraed  changes.  This  inner  activity  is  the  so-called  granule 
movement.  It  is  a  gliding,  a  Howingofthe  granules  contained 
in  the  substance  of  the  filaments.  AVitli  a  greater  or  less 
velocity  they  travel  cither  to  the  periphery  or  to  the  root  of 
the  thread,  often,  even  in  the  thiimest  threads,  in  both  direc- 
tions simultaneously.     When  granules  happen  to  mectj  they, 

'  Anatomie  u.  PliysJologie  r1.  PflaHJicu,'  p,  2S0.  1S55.  1 

'Uiitersuciiuiigen  iibt-r  d.  B.'iti  u.  d,  liiljuiig  t).  rflaii^eiizelle,'  1S54. 
'Das  Protoplanuia,  lici-  Biiizo^joiteu.  luid  dec  Piktixeu^clbu*  vOa  Mu 


I 

I 

I 

I 
I 

I 


I 


DR.    Dri'FIN,    ON     PROTOPLASM. 


253 


either  pass  each  other  or  move  round  each  other  till,  after  a 
short  hitenal,  each  pursues  its  original  course,  or  the  one 
carries  the  other  away  ivith  it.  They  often  stop  iu  ihe  midst 
of  their  earecrj  and  then  returiij  but  tlic  majority  reach  the 
extreme  euds  of  the  threads,  and  oidy  then  chancre  their 
direction.  All  the  granules  of  a  thread  do  not  move  with  the 
game  velocity,  but  the  one  may  overtake  the  other.  Where 
several  threads  coalesce,  the  granules  may  be  observetl  to 
jiass  from  the  one  to  the  other.  As  such  spots  move,  ex- 
tensive collections  of  the  material  composing'  the  filaments 
tnay  be  found,  and  from  these  fresh  intlependent  processes 
may  originate.  Many  of  the  granules  run  evidently  quite 
on  the  surface  of  the  threads,  over  which  they  may  be  dis- 
tinctly seen  to  project.  In  addition  to  the  small  granules, 
large  collections  of  material  resembling  spiudle-sliapcd  swell- 
ings or  lateral  intumescences  may  occasionally  be  seen 
moving  in  the  same  manner  as  the  granules.  Even  extra- 
neous bodies  which  may  chance  to  adhere  to  the  filament 
may  participate  in  this  movement. 

That  this  remarkable  movement  of  granules  slioukl  he 
brought  into  some  relation  with  the  contractility  ot  the  sub- 
stance of  the  pseudopodia  has  never  been  questioned,  since 
we  have  no  other  expression  wherewith  to  designate  the 
inner  cause  of  independent  animal  movement  than  contract- 
ility. Aa  it  is  evident  that  the  granules  have  no  active  faculty 
of  locomotion,  but  obey  the  impulses  of  the  basic  material, 
this  last  must  of  necessity  be  considered  as  in  u  state  of 
flowing  motion. 

That  a  filament  may  lengthen,  large  masses  of  substance 
must  change  their  place,  and  this  can  often  be  watched  in 
the  larger  advancing  nodule-s.  If  this  great  change  in  posi- 
tion be  admitted  for  larger  portions  of  the  substance  of  the 
pseudopodia,  it  is  obvious  that  such  a  change  of  locality  cannot 
be  denied  for  smaller  portions  of  it.  Thus,  the  expression 
flowing  movement  of  the  basic  substance  is  to  be  explained, 
which,  at  the  same  time,  gives  some  indication  of  the  peculiar 
consistence  of  these  contractile  pseudopodia  which  so  closely 
resembles  that  of  a  fluid. 

Beichert*  has  objected  that  in  the  substance  of  pseudo- 
podia of  the  Polythalamia:  no  granules  exist,  but  that  they 
are  an  optical  delusion,  derived  from  waves  on  the  surface  of 
the  filaments,  being  mistaken  for  granules  in  their  substance. 
Against  this.  Max  Schultze  argues:  1,  The  sharp  definition 
and  decided  lustre  of  the  bodies  in  question  do  not  speak  in 
favour  of  their  being  only  parts  of  the  substance  of  the 

•  '  MunaUt«5riclj.tc  d,  Akad.  d,  VVJsa.  m  Berlin/  jip.  400—4^0, 18Gi. 
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tilamcnta,  as  Reichert  himself   admits — that  this  has  littl 
more  refracting  power  than  the  surrounding  water.   Granule 
which  pi;pject  literally  from  a  thread  jtass  into  lumiiious  point 
when  the  tube  is  len<^thciied  bcyomi  that  position  in  whit 
the  movfiucnts  arc  best  observed.     2.  With  a  liio;h  power  : 
will  he  seen  that  many  of  the  granules  circulating  in  the 
threads  of  the  Miliolides  have  an  oval  or  staff-like  shape,  aud 
although  the  majority  of  them  have  their  long  axis  paralle 
to  that  of   the  thread,  they  not  unfrequeiitly  lie  at   right 
Buglea  to  Bome^  only  to  roll  over  as  they  move  onwards.     Ii 
ahort,  these  Ijodies  often  rotate,  and  this  proves  their  corpus 
cular  nature,     3.  Reichert  argues  that  the  granular  appear^ 
ancG  vanishes  whenever  the  threads  are  extended  in  a  quiea 
cent  state,  hut  Scliultzc  notices  the  extreme  rarity  of  thi 
phenomenon^  and  asserts  that,  however  thin  the  filamentay 
seldom  more  than  a  second  passes  without  a  granule  coursii 
along  it  from  some  neighbouriug  thread.     These  extende 
fibres  in  a  quiescent  state  are  just  those  that  show  the  mc 
vivid  play  of   the   granule   circulation.      Frequently  a   few! 
granules  may  be  seen  to  rest  for  a  short  Avliile,  as  at  the  so-| 
called  bridges,  when  these  chance  to  stand  at  right  angle 
to  tlie  lilaments  they  happen  to  unite.     By  artificial  me 
the  gratiules  may  be  brought  to  rest  over  considerable  trac 
without,  as  Reichert  supjMJses,  any  disappearance  of  them^ 
If  a  drop  of  distilled  water  be  placed  at  the  margin  of  the 
glass  covering  an  animal  with  its  pseudopodia  extended,  t} 
movement  of  the  granules  becomes  sluggish,  and  ultimateli 
stops  Tivitliout  any  other  change  being  noticed  in  the  filaraentj 
the  granules  arc  as  distinct  and  numerous  as  before;  tt 
basic  substance  appears  totally  unchanged.     Should  the  inn 
fluence  of  the  distilled  water  be  continued,  small  vacuole 
appear  in  the  substance  of  the  filament,  enlarge,  spread,  anc 
acquire  a  frotliy  appearance,  till  the  whole  is  destroyed 
the  increasing  phenomena  of  imbibition.      Similar  result 
may  be  obtained  from  solntions  of  iodine,  weak  acids, 
alkalies,  and  the  electric  current.     The  objection  that  tha 
phenomena  of  coagulation  disturb  the  observation  is  met  byj 
the    following   experiment.      If   an    animal   with   extend* ' 
pseudopodia  be  crushed  so  that  its  capsule  bursts  and  th< 
contents  are  extruded  in  dense  masses,  the  extended  threaris,! 
wherever  they  are   not   mechanically  iueommoded,  lie  un-j 
changed,  and  retain   then-   characteristic  movements   for  a| 
while.      Although  their  connection   with  the  body  of   the' 
animal  has  been  in  many  cases  severed,  the  circiUatiou  of 
tlie  granules  persists.     But  it  becomes  more  and  more  tardy, 
the  filaments  coutract  more  and  more  to  dense  networks  or 
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extended  aggregations,  whence  a  few  fresh  threads  may  issue, 
but  in  these  the  movement  of  the  granules  ultimately  ceases, 
'  Nevertheless  the  granules  iij  the  substance  of  the  tl^yeads  are 
&s  distinct  as  before,  till  the  diffusing  influence  of  the  water 
gnidually  dissolves  the  whole. 

In  order  to  give  a  clear  insight  into  the  consistence  of  the 
snbstance  of  the  pseudopodia,  Schultze  places  a  Miliolidc  in 
the  object -holder,  with  its  pseudopodia  extended.  He  then 
notices  that  all  the  filanieuts  tliat  are  Icngtheiiiiig  rapidly 
and  in  a  straight  line  are  rounded  at  their  extremities  so  as 
to  form  nodidar  swellings,  cither  globnlarj  heart-shaped,  or 
cylindrical.  This  terminal  swelling  is  granular,  like  the  rest 
of  the  filament,  and  the  granules  are,  like  itself,  iu  a  constant 
tremulous  movement.  The  nodule  advances  aa  if  feeling  its 
way,  inclining  hither  and  thither,  and  fresh  granules  continue 
to  flow  ill  from  the  base  of  the  thread,  whilst  others  retire 
along  it.  If  the  filament  has  advanced  some  way  without 
encountering  any  ohstaclcj  it  curves  round,  often  at  a  tolerably 
right  angle,  and  moves  now  in  the  new  direction  as  if  aware 
where  to  find  other  radiating  pseudopodia.  The  instant  it 
touches  a  neighliourj  the  nodular  end  breaks  up  like  a  vesicle 
full  of  fluid,  and  mingles  its  contents  with  those  of  the  fila- 
ment it  has  encoimtered.  When  a  broad  filament  meets  a 
najTOW  one  it  will  coalesce  with  it,  but  pursue  its  original 
course  for  a  while,  as  if  undisturbed.  It  is  frequently  to  be 
observed  that  just  as  one  is  expecting  approaching  fibres  to 
coalesce,  they  pass  close  to  each  other  in  different  planes. 
The  coalescence  does  not  ensue  even  on  direct  contact. 
Consequently  either  an  act  of  volition  must  assist,  or  an 
obstruction  has  to  be  overcome,  as  when  two  drops  of  oil 
will  only  flow  together  on  being  pricked  with  a  needle.  That 
i?olition  comes  into  play  is  e%ident,  since  the  filaments  of 
different  individuals  never  unite,  but  retreat  from  each  other 
as  from  a  determined  foe.  The  passage  of  a  granule  from 
one  filament  to  another  may  be  considered  as  conclusive 
of  their  coalescence.  It  is  very  interesting  to  feed  these 
animals  on  carmine.  The  granules  adliere  to  and  circulate 
within  the  pseudopodia,  and  the  more  minute  the  particles  the 
more  rapid  the  motion.  Some  glide  towards  the  peripheral 
end  of  the  filament ;  the  majority  are  received  into  the  in- 
terior of  the  creature.  One  granule  of  carmine  overtakes 
the  other,  and  if  two  meet,  the  one  carries  the  other  with  it, 
Sclinltze  has  even  known  masses  of  carmine  produced  by  the 
adhesion  of  many  small  ones  to  be  dragged  away,  although 
ten  times  tlic  diameter  of  the  threads.  Even  those  threads 
ia  which  a  centripetal  stream  is  most  marked^  uot  only  do 
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not  shorten,  but  either  retain  their  diraensionsj  or  continue 
to  elongate.  Similarly  the  centrifvigal  cunfent  persists  in  a 
retracting  filament.  These  experiments  show  the  very  slight 
consistence  of  the  surfaee  of  the  pscuclopodiaj  that  the  move- 
ment of  the  granules  may  be  compared  to  a  current,  and 
further  they  aliord  us  a  meaua  of  ascertaining  what  purt  of 
the  animal  is  destined  for  the  reception  and  digestion  ofc 
nourishment, 

TJie  consistence  of  the  pseudopodia  is,  however,  liable  to 
coasiderable  variations  in  different  kinds  of  Rhtzopods.     The 
relation  is  tlie  same  as  in  the  protoplasm  of  different  cells  or< 
of  the  different  parts  of  a  cell.     Among  the  Gromidse  tbe  ex- 
tremes are  best  observed  in  G.  ovlfurmis  and  G.  Dnjardinii.* 
The  latter  is  characterised  by  the  completely  hyaline  cha- 
racter of  the  threads  it  emits.     They  are  very  torpid  in  their 
movements— so  rigid  and  Hrra,  as  to  show  no  tendcney  to 
flow  together  even  on  contact.     They  present  no  movcuicut  of 
their  substance   that  can    1}e   compared   with    the   grauulei 
motion,  still  there  is  no  evidence  of  their  being  composed  of 
loosely-aggregated  threads.     In    G.  oviformis,  on  the    con-< 
trary,  the  whole  mass  of  the  pseudopodia  is  uniformly  gra- 
nular and  diLfluetit.     Many  of  tbe  ililiolidea  occupy  a  position,' 
intermediate  to  the  two  varieties  of  Gromia.     But  even  in- 
the  same  animal  firmer  and  more  fluid  hyaline  and  granulaf 
substance  may  occur  together  in  the  pseudopodia.     Just  a» 
in  many  Amoibas  a  hyaline  cortex  encloses  tlie  granular  iu-i 
terior,  and  the  two  constitute  tbe  Amffiba,  so  there  ure  pscu-^ 
dopodia  the  axis  of  which  is  a  hyaline,  aud,  it  would  scera, 
firm  thread,  on  the  surface  of  which  the  granular,  softer  ma- 
terial  moves   about,     This   is   the    case    with   Aclwop/iryt^ 
Eichhormi.     The  pseudopodia  have  so  little  movement  that" 
they  look  like  hard  spines ;  still  they  consist  of  a  contractile 
material.   Cm*ves  and  coils  are  oeciisionally  met  with  on  them, 
and  tlicy  possess  tbe  faculty  of  retraction,  l^ut  all  changes  of 
shape  occur  very  slowly.     They  are  also  endowed  with  tb&J 
granule  movement,  but  this  is  restricted  to  the  cortical  sub->9 
stance.     All  the  radiating  filaments  arise  by  means  of  their 
hyaline  axis  from  the  interior  of  the  body  of  the  animal,  but 
the   movable    granular   cortex    comes    distinctly   from    th 
cutaneous  layer  of  tbe  Actinoplirys.     It  is  further  remark 
able  that  several  axial  filamentsj  arising  close  together,  bul 
from  distinct  points  on  the  medullary  substance,    may 
apposed  so  as  to  constitute  a  common  filirc.     This  unio: 
generally  occurs  during  their  course  thi*ougb    tbe   cortici 
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stibstance,  Ijut  may  only  ensue  when  they  have  quitted  the 
lx)dy  of  the  animal.  The  lines  of  contact  do  not  alwnys 
lotaUy  disappear.  These  compound  radii  are  always  enclosed 
by  a  common  .sheath  of  the  soft  granular  mass.  Shoidd  the 
jaxcs  only  unite  outside  the  body,  the  soft  coverings  of  each 
fnill  coalcacGj  whilst  the  finer  hyaline  axes  run  side  by  side, 
■irithout  becoming  agglomerated.  Thus  Acliiirtphrt/s  Eichhoruii 
;iippears  to  contain  in  its  pseudopodia  both  those  snbstancca 
(that  are  found  separately  in  Gromia  mnfonnh  and  Dnjai-drnii. 
iTbe  applieation  of  artificial  means  further  illustrates  the 
l«tructure  of  the  pseudopodia  of  Actinophrys.  If  moderate 
pressure  he  exerted  on  the  animal  so  as  to  flatten  it,  the 
|p!«eudopoclia  will  be  slowly  drawn  back.  The  granular  cortex 
[melts  together  to  little,  spindle-shaped  nodules,  and  the  pre- 
Tionsly  smooth  fibre  appears  varicose.  The  fibre  continues 
to  retr«it,  and  may  become  curved,  Whenever  one  of  the 
l8{iindie-3haped  aggregations  of  the  cortical  substance  touehea 
;the  surface  of  the  animal,  it  flows  in  with  a  sudden  jerk,  as 
■when  one  drop  of  fat  is  merged  into  another.  This  is  quite 
ideeisive  for  the  glutinous  character  of  the  material  in  qiies- 
\t\oa,  and  proves  that  a  special  membrane  docs  not  exist  on 
the  surface  of  the  pseudopodia.  Similar  changes  take  phice 
[on  the  addition  of  very  dilute  aeids  and  alkalies,  solutions  of 
•strychnia  and  veratria,  and  under  the  influence  of  the  mag- 
',  neto-electromotflr.  The  influence  of  an  elevated  temperature 
closely  resembles  that  of  the  agents  jn.st  alUuled  to.  Between 
,  35*^  and  3H°  C.  the  contraction  of  the  pseudopodia  begins. 
i  The  soft  granular  cortical  substance  becomes  aggregated  into 
I  Bpinililc-sliaped  masses  on  the  surface  of  the  axiid  thread. 
'The  pseudopodia  retreat  altogether,  and  the  animal  might  be 
<  considered  dead  were  it  not  for  the  slow  progresss  of  a  few 
granules  in  the  interior,  and  that  no  haziness  of  the  sub- 
stance takes  place.  Schultze  found  Actinopkrys  Eichhornii 
4o  remain  alive  till  42"  C. 

!  It  is  remarkable  with  reference  to  Kiihne's*  investigations 
'  on  the  rigor  mortis  produced  by  heat,  that  even  among  in- 
'  vertebrate  animals  great  varieties  exist  as  to  the  period  uf  its 
'  occurrence.  Thus  Vorticellee  begin  to  die  at  IP  C.  ;  Difllu- 
igia,  Actinophrys,  and  Amoeba  {rndiosu,  Ehrenh.),  remain 
'  alive  till  42  C.  Anguillinaj,  Turbcliarije,  Naiads,  Rotifene, 
!  and  Ostracodes,  are  in  active  life  at  43'^  C. ;  and  a  few  sam- 
ples even  till  45°  C  If  we  trace  the  pseudopodia  of  Actino- 
phrys  Ek'/thomii  to  their  roots  on  the  surface  of  the  darker 
'  nucleus.,  they  will  be  obsen'ed  to  lose  themselves  in  the  walls 

•  "  Ueber  die  rltemisehe  ReiEiing  d.  Muskeln  und  Nervtn/'  Miiller's 
•Archie;  p.  315.  1800. 
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of  the  emalbr  alveoli.     Schultze/  in  his  attempts  to  trac 
these  radicles  raore  accurately,  encountered  &  number  of  ceU-i 
like  bodies  in  the  cortex  of  the  nucleus.     These  were  particu-j 
larly  distiuct  if  tlie  atiimal  had  been  killed  by  a.  temporatur 
of  42°  C.     A  high  powerj  then,  shows  that  these  bodies 
scattered  iu  tlte  cortex  of  the  darker  medullary  substance 
Their  uumber  may  araouut  to  forty  and  upwards.     They  ap 
globular  formatioua,  with  very  delicate  walls,  and  with  coagu- 
kble,  albuminous  conteutB,  and  usually  with  numerous  nmsM 
apparently  homogeneous  nuclei.     Tliey  are  in  no  way  con- 
nected with  the  roots  of  the  pseudopodia. 

Such  being  the  chief  characters  presented  by  the  pseudc 
podia  of  the  Khizopods,  Schultze  compared  them  with  the 
phciiomcua  of  motion  that  are  to  be  obsciTed  in  vegetable 
protoplasm,  thus  carrying  out  the  idea  of  Unger,  which  hn 
been  already  alluded  to.     The  objects  which  admit  of  the 
most  direct  comparison  with  the  pseudopodia  of  the  Polytha-J 
laroise  arc  the  threads  of  protoplasm  that  traverse  the  cell- 
cavity  of  Tradescaiitia,   Viola,    Cucurbitii,    and    Hydrocarii 
leaf-cells.     Several  filaments  of  varying  thickness  pass  fror 
Tarious  parts  of  the  j)rotophi3m,  and  particularly  from  that 
portion  which  sunimnds  tlic  nnclens,  across  the  cell  in  difJ 
fcrent  directions.     They  consist  clearly  of  a  basic  substance 
containing  highly  refracting  granules.     These  latter  nm  ii 
the  interior,  or  as  on  the  surface  of  the  filaments,  either  onlj 
in  one  direction^  or  in  both,  on  one  and  the  same  thread 
On  the  broadest  filaments  this  double  direction  of  the  atreai 
is  almost  constantly  seen,  and  it  may  even  be    noticed  it 
threads  that  arc  only  just  perceptible.     When  gramUes  meelj 
they  may  either  pass  each  other,  or  the  one  may  carry  thfl 
other  off-— a  proof  that  two  separate  filaments  do  not  consti- 
tute the  cause  of  the  double  direction  of  the  stream.     On  the 
same  thread  a  rapidly  moring  granule  may  overtake  its  more 
sluggish  neighbour,      The  threads  often  bifurcate,  and  whei 
a  granule  reaches  the  point  ofdivisioUj  it  may  oscillate  befot^ 
selecting  its  further  course.     The  shape  and  direction  of  the 
filaments  are  liable  to  constant  change. 

Bridges  arc  formed  and  run  npwarda  or  downwards 
tweeu  the  fibres,  shorten  as  the  latter  approach,  vanish  as  thej 
coalesce,  till  a  broad  stream  flows  where  previously  there  hao 
been  only  separate  filaments.  Occasionally  longer  spindle* 
shaped  masses  pass  along,  with  the  same  or  a  somewhatl 
diminiscd  velocity  as  the  granules.  The  results  obtained  b^ 
the  influence  of  various  reagents  (as  distilled  water,  dilut 
acids  and  alkalies,  the  electric  current,  iStc.)  have  so  close  an^ 
affinity  to  those  obtained  with  the  pseudopodia  as  to  amoimtj 


DR.    DUFFIN,   ON    PSOTOFLASltf. 


25y 


repetitjou  of  wLat  bas  been  already  stated.  The  follow- 
ing: cxperimeut  will  show  how  sensitive  the  protoplasm  is  to 
certam  reagents ; — The  staniiiial  hairs  of  Tradcscantia  Vir- 
frinica^  just  prior  to  complete  dcvdopnieut,  contain  many 
6nmll  starch  granules  in  their  protoplasm  j  these  become 
violet  blue  od  the  addition  of  iodine.  If'j  whilst  the  move- 
ment is  active,  a  little  extremely  dilute  iotliue  solution  be 
Added,  all  activity  of  the  protoplasm  will  rapidly  be  arrested, 
ereo  before  tlie  starch  granules  ^ve  any  indication  of  a  bine 
colour,  or  the  protopksm  or  cell-wall  change  their  tiut.  In 
exposing  these  cells  to  the  electrical  eurrent,  it  is  found  that 
«^bout  the  same  force  of  strijam  is  requisite  to  arrest  the  niove- 
ment  of  the  granules  as  was  noted  for  the  pscudopodia. 
Curiously  enough,  those  hair-cella  through  whose  long  axis 
the  cuiTcnt  was  passed,  died  more  rapidly  than  those  whose 
long  axis  lay  at  rif^ht  angles  to  it.  The  influence  of  the 
current  on  the  tnovement  of  the  granules  was  restricted  to 
a  retardation  of  it  which  precedes  incipient  decomposition. 
This  niilst,  of  course,  not  he  confounded  with  the  changes  in 
the  arrau^raent  of  the  protoplasm  as  described  by  Uriicke,* 
when  speaking  of  the  hairs  of  Urtica  urena  : — "To  follow  the 
inHueuce  of  the  electric  stream  in  its  separate  stages  it  is 
best  at  lirst  to  close  the  circuit  only  for  one  or  two  seconds, 
BO  that  the  hair  only  receives  a  short  series  of  shocks.  The 
earliest  change  which  is  then  observed  generally  consists  in 
the  apiiearancc  of  a  greater  or  less  mass  of  threads  which 
project  from  the  botly  of  the  cell  into  the  intracellular  fluid. 
.  Oceasionally  they  shoot  forth  like  rockets  from  the 
body  of  the  cell,  as  soon  as  the  circuit  of  the  magneto-elec- 
tromoter  is  closed  ...  At  their  extremity  they  often  bear 
ft  greater  or  smaller  intumescence,  and  they  are  engaged  in 
s  constant  tremulous  or  oscillating  movement  of  varying 
intensity." 

Both  Heidenheim  aud  Schultze  have  seen  the  threads  of 
Tradcscantia  become  varicose  under  the  influence  of  the 
electric  current.  A  temperature  of  30^—40°  C.  increased 
the  rapidity  of  the  granular  movement,  and  it  was  found  that 
the  velocity  of  that  in  the  pscudopodia  of  the  Miliolides 
precisely  coincided  with  the  highest  obtained  from  the  pro- 
topljisni  of  vegetable  cells.  The  temperature  which  was  fatal 
to  Tradcscantia,  Uriica  urem  and  VaUianeria  spiraiu,  proved 
to  be  48°  C.  Already  at  38°  C.,  however,  the  movements 
beean  to  slacken. 

The  difficulty  of  bringing  the  movementa  of  the  granule* 

•  "  Dk8  VcrlitJlcnd,  sogeiianntenprotoplasmastrutne  its  der  Brtnuhiiarcii 
TOD  Urtic9  Urens,"  etc,  '  Koiei.  Akad.  d.  Wiss.,'  M.  xlvi,  Juue  20,  ISGi. 
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into  harmony  witli  ttiose  of  other  contractile  bodies  is  obi 
ously  very  great.     The  former  is  evidently  associated  with  i 
change  of  localityj  not  only  of  the  granules  but  of  their  ir 
mediate  iieighbourhood,  for  it  ia  only  possible  thus  to  interpr 
the  arrival  of  the  substance  of  the  pseiulopodia  ut  pkiees  tha 
it  did  not  previously  occupy,  and  the  complex  changes  in  tli 
arrangement  of  the  protoplasma.     This  Briicke  also  admit 
for  the  hairs  of  Urtica  tirens,  but  he  distia^iahes  two  kind 
of  movement  in  their  protoplasm  ;  a  slow,  creeping  or  drawJ 
iug  movement,  upon  which  the  changes  in  the  arrangement 
of  the  protoplasm  depend,  and  a  more  rapid  flowing  wliich  is 
observed  in  the  movements  of  the  numerous  granulca.  Whili  ' 
the  former  is  directly  referable  to  contraction  of  the  prot 
plasm,  the  latter  depends  upon  a  granular  fluid  enclosed 
the  contractile  plasma,  and  from  which  it  derives  its  mov< 
ment.     Thus,  Briicke  would  draw  a  distinction  between  tl 
cortical  and  medullary  portion  of  the  protoplaama.     As  the 
movcmeut  of  the  granules  can  be  accounted  for  in  the  same 
matmcr   as  those  of  the   pscudopodia  of  the   Polytbakniin 
Schultze  sees  no  reason  for  admitting  this  differentiation. 

Before  closing  this  analysis  we  would  make  a  few  remarh 
upon  the  fresh  light  throim  by  these  observations  on  the  mov€ 
ment  of   granules  generally.     Beale*  describes  the  muct 
corpuscles  as   "composed  of   soft  semi-transparent    matte 
which  exhibits  delicate  spherical  particles,  varying  in  size  i] 
every  part.     These  particles  are  in  constant  raotioQ,     In 
few  moments  an  oscillation  of  the  particles  is  observed 
some  portion  of  the  circumference  of  the  mass.     Then  oi 
or  more  bnlgings  occur,  and  parts  of  the  surface  becor 
quite  uneven  by  the  formation  of  a  number  of  little  proee 
which  move  from  the  general   mass  and  often  assume  tl 
form  of  little  spherules,  wliich  still  remain  attached  by  narroi 
pedicles  to  the   general    mass.      Occasionally  two  or   more 
processes  coalesce,  and  a  ring  may  be  raomeutarily  produced 
at  some  part  of  the  circumference.   Prom  the  first  protmsiomj 
smaller  protrusions  very  often  occur,  and  these   gradually" 
become  spherical,  but  remain  attached  by  a  narrow  stem,  aud 
in  a  few  seconds,  perhaps,  again  become  absorbed  into  tt 
general  mass."     The  different  forms  assumed  by  the  sar 
mucus  particle  during  one  minute  are  represented  in  PI.  I^ 
fig.  15,  in  Vol.  XI  of  the  'Transactions  of  the  Microscopic 
Society.'     Beale  further  states  that  the  transparent  moviof 
matter  is  itself  composed  of  very  minute,  spherical  particle 
and  describes  the  movements  of  the  larger  spherical  particle 
which  make  their  way  from  the  general  mass  into  the  nen 
•  '  Britisli  Medical  Journal,"  Kos.  115— 117. 1803. 
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processes  or  bulgings  that  are  formed.  The  phenomena 
described  in  tlie  mucus-corpuselc  and  younf^  epitlielial  cells 
closely  resemble  those  observed  in  the  pscudopodia  of  the 
Polytlialamije.  The  active  movements  of  the  molecules  con- 
tained iu  the  salivary  corpuscles,  the  various  shapes  assumed 
by  these  corpuscles,  either  spontaneously  or  under  the  iu- 
floeiice  of  various  reagents,  and  particularly  the  fact  that 
magnetism  is  capable  of  arresting  all  this  activity,  have  been 
fully  described  by  Briicke.*  The  same  author  dso  describes 
the  molecular  movements  of  the  white  blood-corpuscles  and 
of  pus :  "  The  granules  which  they  extended  evinced  for  a 
considerable  time  the  same  movements  as  the  granules  of  the 
salivary  corpuscles." 

One  very  important  question  to  which  these  observations 
gives  rise  relates  to  their  bearing  on  the  cell  theory.  It  is 
evident  that  no  proper  raerabraue  invests  either  the  pseudo- 
ptxiia  of  the  Polythalauiiai,  or  the  salivary  or  mucus-corpuscles. 
Briicket  denies  a  membrane  to  the  white  blood-corpuscles 
and  to  pus,  and  has  conteMed  every  argument  that  has  been 
adduced  in  favour  of  its  eiistence  in  the  red  blood  disc. 
Ueale  takes  the  same  view.  Dr.  Dalton  Jias  also  contested 
the  existence  of  this  membrane.  Brettauer  and  StcinachJ 
have  shown  that  membrane  does  not  invest  the  wliole  of  a 
particle  of  cylindrical  epithelium,  but  only  easts  a  conical 
mantle  about  the  same.  Dr.  Beale^  has  insisted  upon  the 
difficulties  attending  the  acceptance  of  a  proper  membrane 
for  the  hepatic,  renal,  and  other  cells,  and  further  states,  that 
aa  in  Guinea-pig's  blood,  each  single  corpuscle  becomes  one 
tetrahedral  crystal,  it  is  impossible  that  there  can  be  a  proper 
membrane  to  the  red  blood  disc.  He  also  very  truly  re- 
marks that  in  young  cells  generally  no  cell-widi  whatever 
exists ;  it  is,  therefore,  impossible  to  regard  the  cell-wall  as  an 
siitial  structure.     Thus  grave  doubts  are  thrown  on  the 

jprie^  of  including  the  investing  membrane  iu  the  defini- 
tion of  a  cell.  Schultze  ||  does  not  hesitate  to  define  the  cell 
as  a  mass  of  protoplasm  enclosing  a  nucleus,  and  he  regards 
the  formation  of  a  chemically  differentiated  membrane  on  the 
surface  as  a  retrogression. 

Bcole  has  considerably  extended  this  definition,  and  in- 

*  *'Die  Eleiucntiir-organiameD,"  'Kais.  Akad.  d.  Wiss./  Bd.  xlir,  Oct^ 
1881. 

\  Ibid. 

2  Briicke,  ibid. 

^  '  Oa  llic  Structure  and  Grovth  of  the  Tissues,'  a  Course  of  LecturcB 
deljvcrcJ  >t  tlie  lioja!  College  of  Physician  a,  iSfll. 

II  "Uebcr  Moskelporperchou,"  Reichcrtu.  Du  BoisUayinoatl'g' Arohiv,' 
1861. 
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eludes,  under  the  term  *'  formed  material,"  not  only  all  vaerai 
branes  and  intercellular  substance,  but  also  those   n 
precipitates,  as  starch,  oil,  &c,,  that  may  come  to  occupy  tl 
interior  of  the  cell.     His  "  germinal  matter"  seems  to  corre 
ftpond  generaUy  with  Schultzc's  definition  of  protoplasm.     H 
is  the  sole  seat  of  tho3e  movements  that  have  been  described! 
Both  Schultze  and  Briicke  sire  much  troubled  how  to  rega 
eitlier  the  origin  or  the  function  of  the  nucleus.     The  latt 
even  says  *   "  the  constancy  of  its  appearance  is  subject 
essential  limitations  if,  as  cannot  be  avoided,  the  cells  of  Cryj 
togams  are  also  considered,  and  it    be   not   assumed    tha 
the  nucleus  must   be   present  even  where  it  is   invisible.' 
Schultze,  on  the  other  hand,  includes  the  nucleus  in  hi 
definition  of  a  cell.     Neither  tclSs  ua  in  what  light  to  rega 
the  nucleolus  when  it  exists,  and  wc  often  find,  particular!] 
in  the  vegetable  kingdom,  that  the  protoplasm  itself  woulj 
admit  a  further  separation  of  parts.     If  we  understand  Bea 
aright,  the  difl'erence  between  nucleolus,  nucleus,  and  pr 
toplasm,  is  oidy  one  of  degree,  the  former  being  younger  at 
more  "  vitally"  active  "germinal  matter'*  than  the  latter,  bi 
all  presenting  this  important  contrast  to  all  formed  materia 
that  under  the  influence  of  an  appropriate  pabulum,  they  ar 
capable  of  indefinite  multiplication.    Bealc  therefore  regar 
all  living  structures  as  consisting  of  matter  in  two  essentialll 
ditl'erent  states,  that  which  is  living  and  that  which  has  livee 
and  the  first  passes  into  the  last,  the  traosition  being  i^ome 
times  so  gradual  tliat,  by  the  action  of  carmine,  many  zone 
may  be  demoDstrated,  the  outer  not  being  coloured  at  alij 
while  the  inner  ones  are  very  intensely  coloured. t     That 
order  to  find  the  most  active  centres  we  must  even  look  fo 
particles,   far  smaller  than  the  nucleolus,  is  most  probable 
It  is  aa  difficult  to  conceive  an  ultimate  living  centre  as 
conceive  the   universality  of  space.      The  formed  material 
on  the  other  band,  whether  in  the  shape  of  cell-membrane 
intercellular  substance,  is  practically  but  the  altered  germit 
matter,  and  although   endowed   with  most  important  ftinc 
tioiks,  restricts  the  growth  of  the  germinal  matter  within  eel 
tain  limits,  and  it  cannot,  like  germinal  matter,  produce  nei 
matter  tike  itself.     All  pabulum  must  pass  through  the  forme 
material  before  it  can  reach  the  germinal  matter  within,  anj 
therefore  it  follows  that  the  rate  of  growth  of  the  germina 
matter  is  determined  by  the  permeability  of  the  formed  mate 
rial.      He  thus  explains  alterations  iu  the  rate  of  groi 

•  "  Die  Elemeritor-orgauistncn,'  0(».  cit. 

t  'Tlic  Structure  of  the  Tissues;'  see  also  a  paper  lu  the  '  Arcliives  i 

Jdetiiciuc,'  yol.  ii. 
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flrithout  employing  the  doctrine  of  irritation.  Instead  of 
saying  that  the  activity  of  a  living  structure  ia  increased  by 
an  "  irrilunt  "  or  "  e<rcilnN(,"  he  would  say  simply  that  the 
liviug  matter  grows  faster,  because  the  access  of  pabulmn  to 
it  ia  facilitated,  in  consequence  of  rupture  of  the  formed  ma- 
terial which  surrouuda  it,  or  by  this  formed  material  being 
rendered  more  permeable  to  nutrient  Huids.* 

The  more  active  the  growth  of  a  tissue  the  smaUer  is  the 
amouat  of  formed  material  it  contains.  If  we  look  to  the 
celia  of  the  yelk-bag,  we  find  every  {jtrade  of  gerraiual  matter, 
nucleolus,  nucleus,  protoplasuj,  varying  in  consistence  at  dif- 
ferent depths,  but  we  have  no  proof  that  these  are  surrounded 
by  any  proper  membrane  whatever.  The  protoplasm  is  held 
together  by  its  own  consistence,  and  the  appearance  of"  cells" 
or  separate  masses  is  due  to  its  having  travelled  outwards, 
or  to  its  tendency  to  divide  and  subdivide. 

We  will,  iu  conclusion,  endeavour  in  a  few  worda  to  ahow 
still  more  distinctly  the  difference  between  the  views  brought 
forward  in  this  paper  and  those  of  Dr.  Bcale.  This  observer 
insistiit  that  physical  and  chemical  changes  take  place  in 
"fanned  mattrriiil,"  but  that  vital  actions  occur  iu  the  "ger- 
minal malier"  alone.  All  that  is  nccc&sary  to  Lis  "  cell  '*  is 
— (1)  matter  that  ia  active  andlivint/,  or  "  germinal  matter ;" 
and  (2)  matter  that  informed  and  has  lived,  but  is  now  pas- 
eive,  "  formed  material."  Neither  "  nucleolus,"  "  nucleus," 
"cell-wall,"  *' cell-contents,"  are  esaentials.  The  "protoplasm" 
in  the  Rhizopoda,  &c.,  according  to  Beale,  consists  of  parti- 
cles of  l'ivi)ig,  aclwe,  germiaai  matter,  imbedded  in  inactiite 
formed  material,  which  was  itself  once  germinal  matter.  Ia 
Dsing  the  term  "  vital  action,"  Beale  admits  the  existence  of 
a  force  or  power  peculiar  to  living  beings.  He  would  refer 
the  movements  of  protoplasm  to  the  rital  power  of  the  living 
particles  entering  into  its  composition.  In  all  forms  of  ger- 
minal matter,  Beale  finds  particles  so  miuutc  that  they  are 
only  just  visible  under  a  power  of  3000  diameters,  and  he 
believes  that  living  particles  exist  which  are  too  minute  to  be 
seen  by  any  power  yet  made.  Beale  therefore  refers  the  move- 
ments seen  in  protoplasm  to  the  living  particles  themselves, 
and  not  to  a  fluid  or  basic  matter  iti  which  they  are  sus- 
pended; the  latter,  which  usually  exists  in  inappreciable 
quantity,  exhibits  motion,  but  its  movements  are  secondary, 
and  the  impulse  ia  comnmuicated  to  it  from  the  liviug  -par- 
ticles. 

*  Sre  a  paper  io  the  '  Lancet,'  April,  ISG3. 

"f  See  i)a|>crs  read  h^fqrR  ihc  BntmK  AsDncinlion  Tor  the  A.clvatic$inent  of 
Bcience,  1961  and  16C2 ;  also  '  Archives  of  Mi-dicine,'  vols,  ii  and  iii. 
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Beale  mamtalns  that  the  germinal  matter  in  every  celH 
posaesscs  the  power  of  active  movement;  and  in  individual! 
luasaes  this  movement  takes  place  in  a  direction  /rewn  cen- 
tres.    To  it  all  processes  of  cell  multiplication  are  referred, 
Beale  considers  that  each  spherical  particle  of  living  or  ger- 
minal matter  is  itself  composed  of  smaller  spherules.     In  anyl 
spherule  new  centres  of  growth  may  ai-ise.     A  piece  of  ger- 
minal  matter  may  be  detached   from  the  parent  mass,  thol 
"nucleus"   remaining  behind  intact,  but  a  n«tf  nucleus  mayl 
arise  an  a  new  centre  in  the  detmched  portion,  and  a  uucleolaa^ 
may  arise  iu  the  nucleus,  and  so  on.     Formation  is,  accord- 
ing to  this  observer,  the  conversion  of  germinal  matter  int 
formed  material^  in  which  process  the  matter  loses  its  vital 
power,  but  acquires  new  properties  and  a  definite  composi- 
tion.    Formed  matter  was  once  germinal  matter,  and  thu 
was  once  pabidum.     The  pabulum   having  become   "'lin 
matter,"  moves  outwards,  as  spherical  particles,   from  thi 
centre  where  the  change  occurred,  like  the  particles  of  livJns 
matter  which  existed  before.     What  appears  to  be  a  fluid,  ex- 
hibiting certain  streams  or  currents,  really  consists,  accordin|^ 
to  him,  of  a  number  of  minute  spherical  particles  of  iimn^i 
matter,  every  one  of  which  possesses  the  power  of  movement 
These  liriug  particles  can  be  seen  very  readily  with  the  25th 
of  Messrs.  Powell  and  Lealand  in  the  VaUisneria  and  Trade 
cantia.     The  larger  bodies,    consisting  of  formed    material,^ 
such   as  Btareh-ij^ranules,   ehloropliyl,  &c,,  are  forced  on  it 
the  currents  produced  by  the  movements  occurring  in  the 
particles  of  living  or  germinal  matter.     All  movements  ol 
sei'ved  in  "  fjerminul  matter"  are  regarded  by  Beale  as  depen- 
dent upon  the  peculiar  "«i(a/"  endowments  of  the  ultimate 
living  particles  of  which  it  is  composed. 
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On  the  genus  Luceknaria,  O.  F.  Muller.* 
(PI.  XII.) 

The  ^enus  Lucemaria,  which  floarisheB  more  peculiarly  in 
the  northern  seas  where  it  is  represented  by  scvcval  species, 
has  hitherto  received  less  attention  froiri  zoologists  than  it 
has  from  systematic  writers,  and  notwithstanding  the  various 
places  it  has  occupied  in  systems  of  classification. 

Recently  it  appeared  to  have  found  a  resting  place  among 
the  polyps,  but  at  present  it  has  been  compelled  to  abandon 
this  for  one  among  the  Acalephae.  As  regards  the  anatomy 
of  these  curious  creatures,  wc  possess  no  important  informa- 
tion beyond  that  furnished  in  the  admirable  description  by 
Sar»,t  the  figures  by  Jlilne- Edwards, J  and  the  comparison 
between  their  structure  and  that  of  the  Anthozoa  drawn  by 
Frey  and  Leuckart.^ 

As  the  genus  had  for  a  long  time  greatly  excited  my 
interest^  from  its  eonstituting  a  distinctly  transitional  form 
between  the  Anthozoa  and  Acalephae,  I  gladly  seized  the 
opportunity  of  studying  its  anatomical  structure  afforded  me 
at  St.  Vaast-la-IIogue,  not  far  from  Cherbourg,  where  I 
obtained  two  species,  viz.,  L,  ocloradiata,  Lam.,  and  L.  cam- 
panidaitt,  Lamx.,  which  were  abundant  on  Zostera  thrown  up 
on  the  rocky  shore  from  the  deeper  water. 

in  the  following  pages  1  propose  to  consider,  first,  the 
structure  of  Lucernaj-ia,  and  afterwards,  its  systematic 
positioD. 

§  1. — The  Structure:. 

In  this  section  I  shall  first  describe  Lucemaina  generally; 

•  "  Untersuclmngeii  iiber  nlcdere  Seelliicre."    Voa  Wilbelm  Kefersteiu, 
M.D.     ('ZeiUcb.  f.  wiss.  Zw\.,'  sii,  p.  1,  1803.) 
t  *  Fauna  litlor,  Norvegriw/  Ites  Heft,  184G. 
1  Cuvicr,  'RtJgne  animal.  Zooplivles,'  pi.  Iiiii,  fig.  1,  1S49. 
I  'Beitrftge  Jt,  Kenntu,  wirbell.  Tliiere,*  1847. 
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and  afterwards,  in  due  order,  the  Bell,  the  Stem,  the  Ten- 
tacles, the  marginal  rapillfe,  the  Stomach,  the  Gastro- 
vascular  system,  and,  lastly,  the  Generative  organs. 

1.  General  dfScription.^A  Lvcmiariu  [PJ.  XII)  may  be 
compared  in  form  to  a  goblet  or  a  funnel  with  double  walls ;  at 
the  commencement  of  the  stem  the  itiuer  wall  (s)  is  attached 
to  the  outer  at  four  points  or  angles,  so  that  between  these 
points  four  passages  into  the  cavity  between  the  walls  origi- 
nate, the  stem  itself  being  prolonged  only  from  the  outer  wall. 
At  the  bottom  of  the  funnel,  where  the  inner  wall  begins  to 
divide  at  the  four  points,  is  a  cylindrical  elevation — the 
mouth  (o)  resembling  the  short  clapper  of  a  hell  turned 
upwards,  and  which  tills  iu  this  manner  the  narrow  part  of 
the  funnel,  and  usually  hides  Irom  view  the  four  angles  and 
passages  into  the  inner  cavity. 

In  order  to  form  a  general  idea  of  the  structure,  it  will 
be  useful  here  to  com])are  the  different  parts  of  the  animal 
with  those  of  other  wclUknown  forms,  and  thus  to  abandon 
any  objective  descriijtiou,  and  to  include  in  the  structural 
details  some  insight  into  the  nature  of  the  various  parts, 

Sars,  and  Trey  and  Lcuekart  have  remarked  that  the  body 
of  a  Lncernaria  may  be  compared  to  the  disc  of  a  Medusa. 
Four  thin  partition-walls  (r),  which  spring  from  the  before- 
mentioned  points  of  the  inner  wall,  divide  the  cavity  between 
the  two  walla  into  four  compartments,  which  coramuuicate 
with  one  another  round  the  margin  of  the  cup  (r').  The  body 
of  the  Luct'fnaria  so  far  corresponds  with  the  disc  of  a  Me- 
dttsa,  which  presents  four  large  radial  vessels  (which,  in  that 
case,  may  be  better  termed  gastric  pouches)  and  an  annular 
vessel  coursing  round  the  margin.  These  gastric  poiches 
open  iuto  a  wide  aperture  Itetuven  the  points  (above  men- 
tioned) of  the  inner  wnil  into  the  cavity  of  the  stomach,  and  it 
is  clear  tliat  whilst  the  outt-r  wall  (g)  of  the  body  of  a  Lucer- 
naria  corresponds  to  the  gelatinous  disc  of  the  Medusa,  the 
inner  wall  (s)  represents  its  natatory  organ.  In  Lucernarta, 
where  the  radial  vessels  are  so  disproportionately  large,  the 
natatory  organ  is  connected  to  the  gelatinous  disc  Only  in 
four  narrow  tracts,  while  in  the  Medusa  the  reverse  is  the 
case,  and  the  radial  vessels  run  between  the  natatory  organ 
and  the  gelatinous  disc  in  the  form  of  slender  chauueis. 

Bearing  in  mind  that  the  development  of  the  MedusfB 
orij,auatca  in  a  bud  formed  by  the  intro-  and  e.\ti'ovcrsions  of 
two  formative  membranes,  we  shall  readily  perceive  that 
Litcernaria  represents  an  aborted  Medusa.  In  tlie  Medu&a- 
bud  the  radial  vessels  are  not  at  first  separated  from  each 
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other,  but  the  embryonic  vascular  system  exists,  it  may  be 
said,  in  tlie  form  of  a  subdivided  coiiioal  or  heTnispherioal 
apace  between  the  natatory  organ  and  disc ;  the  natatory 
and  gelatinous  portions  of  the  umbrella  afterwards  grow  to- 
gether along  four  radial  tracts,  so  that  four  wide  potielies  are 
formed,  constituting  the  vascular  aystetn,  and  which  commu- 
nicate with  each  other  only  at  the  border.  Now,  in  Lucer- 
naria  the  gastro-vascular  system  remains  in  this  condition, 
whilst  iu  the  Mtdusa  it  is  more  and  more  defined  as 
the  connection  between  the  natatory  and  gelatinous  jjortioos 
of  the  disc  l)eeoines  more  and  more  intimate  and  extcnsivCj 
until  at  l:u;t  they  are  separate  only  alonj^  the  lines  of  the 
slender  radial  vessels  and  in  the  annular  vessel,  which  latter, 
however,  frequently  disappears  also. 

But  notwithstandicig  that  we  are  thus  compelled  to  regard 
Luct'rnaria  as  an  aborted  Medusa  remaining  in  the  condition 
of  a  bud,  still  we  cannot  concur  in  the  opinion,  lately  ex- 
preseed  by  Agassiz,  that  Lucernuriu  resemblua  most  the  stro- 
bila  form  of  Metfusa ;  for  the  scypkhtomu,  and  afterwards 
the  strobita,  represents  a  polyp  in  which  the  development 
has  been  arrested  at  a  much  lower  stage  than  it  is  in  Lucer- 
natia,  since  in  these  forma  no  distinct  natatory  sac  exists, 
and,  consequently,  also,  no  rudiments  of  a  vascular  system 
are  apparent. 

The  resemblance  of  Lucertiaria  to  an  undeveloped  Medusa 
is  also  very  plainly  shown  besides  in  the  mode  of  formation  of 
the  gastro-vascutar  system,  in  the  position  of  the  marginal  ten- 
tides,  and  of  the  reproductive  organs,  The  margmal  ttntactea 
{t)  spring,  as  do  those  of  many  Medusa;,  from  the  edge  of 
the  disc,  and  are  assembled  into  groups  where  the  radial 
vessels  join  the  circular  vessel,  and  may  be  considered  in 
k>th  cases  merely  a.s  prolongations  of  the  gastro-vascular  sys- 
tem. The  bell  is,  commonly,  deeply  notched  between  the 
groups  of  tentacles,  which  thence  appear  to  be  placed  upon 
arm-like  prolongations  of  the  bell ;  and  in  some  species  there 
is  a  marginai  papiila  {p)  in  the  interbrachial  .spiicc,  wliich, 
from  its  structure,  must  be  regarded  as  equivalent  to  a  ten- 
tacle. The  ffetieralive  organs  [g]  arc  commonly  found  in 
Lttcemaria,  as  in  many  Medusa*,  ou  the  wall  of  the  radial 
vessels  ;  but  whilst  in  the  latter  they  quite  cover  the  sleiidur 
vessel  on  the  side  of  the  natatory  sac  (of  which  vessel  they 
appear  to  reprcaeut  a  nodular  or  elongated  outgrowth),  in 
LucetmiHa,  where  the  radial  vessels  are  ao  exceedingly  broad, 
they  only  appear  as  radiating,  hand-like  thickenings  of  the 
wall  of  the  natatory  sac,  which  develops  two  such  generative 
bands  in  the  space  of  each  gastric  pouch. 
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Jnst  as  iu  a  Medtvia-hml,  the  bell  of  Lucemaria  is  sup- 
ported  by  a  stetft,  which,  as  the  natatory  sac  does  not  eKteodJ 
into  it,  consists  of  ooly  one  of  the  two  formative  membrauesj^ 
wliose  existence  can  be  demonstrated  throughout  the  Aea- 
lephfc.     The  Lvctrnana   attaches   itself  to  various    marine 
plants  (iu  the  two  species  examined  by  nie  tins  was  ulwayaj 
Zostera)  by  the  csecal  cud  of  this  stem,  and  floats  freely  ii 
tbe  water,  mostly  downwards,  more  rarely  upwiu'ds  or  in  anj 
other  posture. 

In  Lucemaria,  consequently,  the  same  disposition  of  the ' 
organs  obtains  as  that  which  is  characteristic  of  the  Medusa;; 
and  in  the  following  description,  therefore,  the  same  terms 
may  be  employed  in  epeakiug  of  the  different  parts  as  are 
commonly  employed  in  the  anatomy  of  the  Meduss, 

2.  Bdi. — The  bell  couaists  of  ihe  ffefa/hwus  (fisc^  constitut- 
ing the  outer  wall  of  the  cup,  and  of  the  nalatonj  sac,  whieh 
forms  its  inner  wall. 

The  ffelatinous  disc  (o)  is  covered  outside  by  the  outer 
formative  membrane  (a),  and  inside  by  the  inner  formative 
membrane  (i),  between  which  is  a  thick  layer  of  gelatinous 
substance  (::),  which,  as  in  the  lower  Medusa;  and  Siphono- 
phorae,  is  quite  destitute  of  cellular  elements,  appearing  to  l)ej 
constituted  solely  of  fine,  close  fibnlliEj  ptissing  for  the  most' 
part  straight  from  one  membrane  to  the  other,  and  which 
may  be  regarded  as  mere  thickenings  in  the  structure  of 
the  gelatinous  substance.  A  similar  fibrillation  occurs  veiy 
generally  in  the  gelatinoua  substance  of  the  Medusae  and 
SiphofiophorEC,  and  is  also  apparent  in  the  probleraatieal 
gelatinous  substance  in  the  body  of  the  llclmicUtliydJB. 
Both  membranes,  as  in  all  cases,  are  composed  of  a  tissue 
of  closely  contiguous  cells. 

At  the  margin  of  the  cup  (fig,  3)  the  two  membranes  cun'a^ 
inwards  and  are  continuous  with  the  natatory  sac   (*),  the 
intermediate  gelatinous  substance  no  longer  existing  betweeal 
them,  and  the  two  membranes,  consequently,  coming  into  im- 
mediate  contact.     It  is  true  that  the  two  cellular  membrant 
cannot  be  demonstrated  throughout  the  whole  extent  of  th©1 
natatory  sac,  which  appears  to  consist  only  of  a  single  layer 
of  cells,  supporting  ou  its  inner  aspect  a  ciliated  cuticle,  hut 
at  the  line  of  junction  of  the  gelatinous  disc  with  the  natatory 
sac,  a«  well  as  at  the  point  of  attachment  of  the  generativ< 
organs  and  the  oral  tube  (fig.  4),  they  may  both  be  distinctly  _ 
traced,  and  in  the  latter  situation  they  are  most  distinctly 
seen  to  be  sicparatcd  again  by  the  gelatinous  substance. 

At  the  bottom  of  the  cup  the  natatory  sac  is  divided  into  four 
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'  angles  or  points  («),  the  apices  of  which  are  attached  to 
■the  gelatiuous  disc.  This  attachraeut  is  continued  in  a  line 
(r)  almost  to  the  margin  of  the  goblttj  and,  by  the  four 
lines  of  connection  produced  in  this  manner  but  u  ecu  the 
gelatinous  disc  and  the  natatory  sac,  the  internal  cavity  is 
divided  into  four  spaces  (iij — radial  vessels — which  ouly  com- 
municate with  each  other  round  the  margin  of  the  cup.  Theae 
bandii  of  connection  are  much  broader  in  L.  octoradiata  than 
in  X.  campanulnia,  being  in.  the  latter  almost  linear,  while 
they  may  ratlier  be  termed  bands  in  tlic  former.  They  always 
run  opposite  the  sides  of  the  more  or  less  quadrangular  oral 
tube,  and  at  the  ijoiut  of  each  angle  of  tlie  swimming  sac, 
they  meet  the  strap-shaped  generative  organs.  lu  those 
specie*,  also,  in  which  the  disc  is  divided  into  four  arms,  as 
in  L.  quadricornis,  these  lines  of  connection  lie  in  the  middle 
of  each  ajTtn,  and,  conacqucutlvj  if  the  groups  of  tentacles 
placed  within  the  space  of  one  expanded  radiid  canal  are  to 
be  regarded  as  belonging  to  one  and  the  same  set,  in  the 
case  of  these  four  armed  cups,  the  two  groups  at  the  extre- 
mity of  each  arm  do  not  belong  to  the  same  set,  but  are 
constituted  of  contiguous  groups  belonging  to  two  distinct 
anus. 

The  connection  of  the  gelatinous  disc  with  the  natatory 
sac,  and  the  lines  of  junction  of  the  two,  may  be  most  easily 
seen  in  a  trausverac  section,  made  cither  in  a  radial  direc- 
tion through  both  walls  (fig.S),  or  in  a  circular  one  arouud 
the  cup  (fig.  2). 

In  the  outer  membrane  of  the  gelatinous  disCj  as  well  as 
in  that  of  the  natatorj'  sac,  numerous  thread-cells  are 
lodged,  which,  as  is  always  the  case,  are  produced  in  the 
cells  of  the  membrane.  On  the  outer  surface  of  the  disc 
they  form  spots  of  about  O'l — 0'2  mm.  in  diameter,  iu  which 
the  outer  membrane  is  somewhat  tuberculated,  and  contains 
the  oval  thread-cells  (0011  mm.  long),  which  arc  arranged 
side  by  side,  like  palisades,  together  with  yellowish  pigment- 
granules,  which  give  a  reddish  colour  to  the  whole  surface. 

These  coloured  collections  of  thread-cells  do  not  often 
occur  on  the  surface  of  the  natatory  aac,  but  in  this  situation 
they  are  lodged  in  great  numbers  in  follicles  of  the  outer 
membrane  (fig.  14).  These  form  the  round,  white,  or,  in 
L.  campanulata,  often  turquoise-bhie  spots  (h),  ^-isible  to  the 
nuked  eye,  and  already  mentioned  by  Lamoureits,  and  which 
abound  especially  round  the  margin  of  the  cup  and  along 
the  course  of  the  generative  organs.  These  follicles  are 
simple  depressions  of  the  outer  membrane,  018  —  0-22  mm, 
in  diameter,  which  consequently  project  into  the   uitcroal 
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caWty—tlie  radial  canala — and  their  orifice  (x)  is  surrouuded, 
on  tlifi  exterior,  by  a  thickened  border,  and  has  scarcely  aay 
visible  caaal. 

The  thrcad-cclU  are  formed  in  the  parietal  ceils  of  these 

fulUclea,  and  faUing  then  into  the  cavity,  which  they  quite  fid, 
they  can  be  squeezed  out  of  the  mouth.  Thcjse  foUicka  have 
thus,  in  all  respects,  the  typical  Btructnre  of  a  gland,  aud  on 
that  account  claim  a  special  iuterest. 

The  tliread-cells  in  these  receptacles,  like  those  in  the  yellow 
spots  ou  the  outside  of  the  Lucernaria,  where  Bimilar  recepta- 
cles are  of  but  very  rare  occurreoec,  are  of  an  oval  form,  and 
O'Ol  1  mm.  long ;  when  shot  out,  the  apparently  spiral  thread  is 
seen  to  be  placed  upon  a  hollow  peduncle,  O'Ol  mm.  long,  and 
furnished  on  the  exterior  with  rcHexcd  setjc.  The  capsule  is 
thcu  only  OOOB  mm.  long,  and  almost  globular  (fig.  15). 

3.  Slem. — The  bell  narrows  suddenly  into  the  cylindrical 
stem,  the  end  of  which  is  closed  and  expanded  in  a  disc'like 
manner  to  form  the  usual  adhesive  orjjan  of  the  animal, 
aud  which  serves  the  &ame  purpose  as  the  foot  of  the  Actinia. 

The  stem  is  a  direct  continuation  of  the  Br«;>l^tinous  disc, 
for  as  the  natatory  sac  ia  divided  into  four  points  at  the  bot- 
tom of  the  cup,  and  is  also  at  these  points  attached  to  the 
disc,  the  stem  contains  no  continuation  of  that  organ,  and 
its  wall,  like  that  of  the  disc,  consists  of  the  outer  and 
inner  formative  membrane  aud  the  intermediate  gelatiuoufl 
sub.stance. 

lu  a  tiausverse  section  of  the  stem,  which  can  easily  be 
made  iu  X.  campanuluta,  in  which  it  coutuiiis  no  muscles, 
and  is  scarcely  at  all  contractile  (figs.  10,  11),  the  wall  ia 
seeu  to  project  ou  the  interior  into  four  longitudinal  ridges, 
which  are  so  placed  as  to  meet  above  the  angles  of  the 
uiitatory  sac,  as  has  been  described  by  most  writers.  On  the 
uuder  side  of  the  foot  they  present  the  appearance  of  four 
spots,  and  in  the  lower  part  of  the  stem  of  L.  octuradiata — in 
which,  however,  on  acccouut  of  its  great  contractility,  I  have 
never  been  able  to  obtain  a  satisfactory  view — they  appear 
to  be  so  much  developed  as  to  meet  and  join  in  the  ajtis,  so 
a£  to  subdivide  the  simple  cavity  into  four  tubes,  separated 
from  one  another,  but  communicating  above  (fig.  13,  A). 

In  the  centre  of  the  under  side  of  the  foot  there  is  a  de- 
pression, which  appears  to  have  been  firat  described  by 
Lamarck  as  a  ea;cat  pit  (figs.  11,  12,  k),  projecting  into 
the  gelatinous  subataiicc.  In  L.  campanulala,  where  the 
stem  is  non-contraetilej  these  relations  can  be  easily  studied. 
In  a  foot-disc  O'-M  mm.  iu  diameter  this  pit  was  0'U74  mm. 
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deep,  and  it  may  with  certainty  be  affirmed  that  it  is  only 
an  inversion  of  the  outer  membrane,  which,  indeed,  extends 
so  far  as  to  penetrate  through  the  gelatinous  Bubatance,  and 
to  form  a  little  projection  in  the  bottom  of  the  carity  of  the 
stem,  where,  though  not  in  the  rest  of  the  stem,  the  inner  and 
outer  membranes  are  in  contact.  Consequently,  as,  however, 
L&marck  has  already  justly  remarked  {a,  a,  o),  there  is,  in 
this  situation,  no  orifice  communicating  with  the  cavity  of 
the  body,  sueh  as  exists,  for  instance,  in  Hydra. 

4.  Tentacles. — In  all  Lucernaria  the  tentacles  are  placed 
in  eight  tufts  round  the  margin  of  the  bell,  which  is  notehed 
between  them.  In  this  way  the  tentacles  come  to  be  placed 
on  arm. like  projections^  which  in  some  species  attain  a  coo,- 
aiderable  lejigth,  and  give  the  bell  the  appearance  of  being 
deeply  deft.  These  arms  are  not  always  equidistant,  for  those 
which  arise  nearest  to  the  partition  between  two  radial 
canals  are  placed  nearer  to  one  another  than  those  which 
arise  in  the  extent  of  a  radial  canah  In  this  maimer  the 
arms  form  four  regular  groups,  and  the  two  arms  of  each  of 
these  groups,  as  may  be  easily  surmised,  do  not  belong  to 
one  radial  canal,  but  to  two  contiguous  ones ;  and  the  two 
arras  which  arise  on  the  border  opposite  a  radial  canal  sup- 
port two  of  such  groups.  The  nearer  the  two  arms  in  one  of 
these  groups  are  approximated,  the  less  deeply  is  the  margin 
of  the  bell  between  thera  notched ;  the  notch,  on  the  other 
hand,  being  deeper  in  proportion  to  the  degree  of  separation 
between  the  groups. 

Whilst  in  L.  octorodiata  and  cumpanutata  the  arms  are 
scarcely  perceptibly  associated  in  pairs,  and  arise  at  almost 
regular  distances  apart,  it  is  quite  the  reverse  in  L,  guadri- 
comiSf  in  which  we  have  apparently  four  long  arms  divided  at 
the  end.  The  tentacles  (figs.  6,  7),  which  form  a  sort  of  rigid, 
divergent  tuft  on  the  extremity  of  the  arm,  arc,  as  in  all  the 
Acalephse,  prolongations  of  the  vascular  system,  and  conse- 
quently are  constituted  of  both  the  outer  and  inner  mem- 
branes. This  condition  is  easily  observed  in  young  tentacles, 
in  which  the  gelatinous  substance  may  often  be  seen  between 
the  two  membranes.  But  in  older  ones,  on  the  contrary,  the 
in  ncrmembrane  is  changed,  towards  the  interior,  into  a  dense 
cellular  tissue,  in  which  the  central  canal  scarcely  remains 
open,  whilst  on  its  outer  side  it  is  transformed  into  muscular 
fibres,  which  run  in  a  longitudinal  direction,  and  form  a 
cylindrical  layer^  from  which  the  tentacle  derives  its  coutreic. 
tility. 

The  tentacles,  of  which  I  counted  25  to  27  in  L.  ociora- 
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diala  and    campanulata,  have  ca.pitatc   extremities,    and  ml 

this  part  the  central  cavity  is  enlarged,  and  the  outer  mem- 1 
braue  manifestly  thickeaed.  lu  L.  octoradiata  these  heads  I 
are  quite  round,  aad  have  a  diam^eter  015  rum.  on  teutaclesj 
which  arc  about  1'5  mm.  long.  In  L.  campanuiata,  on  the! 
contrary,  they  arc  discoid,  and  often  have  an  acetabular  depres- 1 
Bion  in  the  centre;  their  diameter  reaches  0'4  mm.  in  tenta-j 
cles  of  1-6  mm.  length,  so  that  they  are  here  proportionally  I 
of  a  much  more  considerable  u'lG  than  in  those  of  the  former! 
Bpecies.  * 

In  L.  campanulata  the  fine  tentacles  situated  on  the  underl 
side  of  an  arm  (figs.  4,  5)  are  of  peculiar  conatruction.  Thejf 
aje,  for  instance,  very  *hort,  and  the  base  expands  into] 
a  round,  boss-like  projection  {b),  0"4  mm.  in  length,  which 
a  thickening  of  the  outer  merabrane,  and  is  filled  with  thread- 
cells  as  fully  as  the  button-like  end  itself.  These  five  bosses] 
arc  very  tegidtirly  arranged ;  the  lowest  and  central  one  is  thi 
largest,  whilst  the  two  on  either  side  regularly  diminish  in  size^  j 
liMilne- Edwards  did  not  recognise  their  place  on  the  base  of] 
the  small  tentacles,  and  describes  them  as  vesicles,  and{ 
probably  as  representing  organs  of  secretion. 

The  outer  membrane  of  the  button  of  the  tentacle  and  of  I 
these  boss-like  thickenings  contains  a  layer  of  dense,  pali-J 
sade-like,  scimitar-shaped  thread-cells,  which  in  L.  campa'\ 
ntt/afa  arc  0"015  mm,  long  and  0"(M)o  mm.  wide,  and  between] 
these  some  larger  oval  ones  are  irregularly  distributed,  having] 
in  the  same  species  a  length  of  0017  mm.  and  a  width  of 
0007  mm.  These  knobs  contain,  besides  the  thread-cells, 
granules  of  yellow  pigment,  which  give  them  a  yellow  colour,] 
often  verj'  bright. 

Tlie  animal  can  exert  prehensile  movements  with  itsl 
tentacles,  and  L.  campanulata,  by  means  of  its  disc-like  knoba^ J 
can  attach  itself  as  with  suctorial  acctabula. 

5,  Marginal  papUhf, — In  some  species  peculiar  papillte 
occur,  regularly  placed  on  the  margin  of  the  bell  between 
the  arms.  These  were  first  rocntioned  by  O.  Fabricius  in 
his  L.  auriatlaf  and  I  have  examined  them  myself  in  L. 
octoradiata,  in  which  species  they  have  been  described  by 
all  earlier  observers. 

These  papillte  (fig.  1  and  S,p)  consist  of  protrusions  of  the 
two  membranes  with  the  intermediate  gelatinous  substance,] 
and  in  essential  structure  resemble  the  tentacles.  They  are] 
not  placed  precisely  on  the  margin  of  the  bell,  but  rathef I 
under  it,  so  that  they  appear  like  protrusions  of  the  gela-' 
tinons  disc.     They  have  a  large  internal  cavity,  which  com- 
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municates  by  a  wide  opening  with  the  vaBCular  system 
and  tliey  have  usually  a  round  or  oval  ft>mi.  Now  and 
then  tUey  assume  quite  a  tentacular  form,  and  then  have  a 
projection  {p')  at  the  end,  which  is  fiJied  with  thread-cells^ 
and  they  may  be  so  elongated  as  to  present  exactly  the  as- 
pect  of  isolated  tentacles. 

I  have  never  found  rauscular  fibres  in  the  papilla  as  in  the 
tentacles;  the  muscular  fibres  of  the  margin  of  the  bell  {m") 
reach  to  them  without  entering  iuto  them,  but  the  papillae 
are  in  spite  of  this  very  contractile,  and  act  like  extremely 
strong  acetabula.  When  the  foot  ia  loosened  from  its  point 
of  attachmentf  the  Lucernaria  can  still  hold  itself  fast  by 
these  acetabular  papilhe,  till  it  has  again  found  a  secure 
resting-place,  and  individuals  are  often  met  with  adhering 
te  Zostera-stema  by  botli  tlie  foot  aud  marginal  papillse, 
•ttpeeially  when  in  danger  of  being  torn  away  by  the  force  of 
the  ebbing  tide. 

The  marginal  papillae  are  wanting  in  L.  catnpanvlata,  but 
the  knobs  of  the  tentacles  arc  in  this  case  acetabular,  and 
can  be  employed  in  a  similar  manner  for  the  purposes  of 
adhesion  and  ^xation. 


6.  Stomach,^ At  the  bottom  of  the  bell  (fig.  4)  the 
natatory  sac  (S),  as  has  been  already  described,  is  divided 
into  four  triangular  points  (s),  and  which  are  attached  by  their 
extremities  to  the  gelatinous  disc.  In  this  way  four  inter- 
Bpaces  (e),  which  may  be  compared  to  how  windows,  are 
formed  in.  the  natatory  sac,  and  which  lead  from  tlie  cavity 
of  the  stomach  iuto  the  radial  canals.  Above  the  situation 
where  the  uatatory  sac  is  subdivided  into  the  four  points  ia 
an  annular  thickening  or  elevation,  which  constitutes  the 
prismatic  oral  tube  (o),  and  which,  as  in  Medttste,  is  probably 
a  process  of  the  uatatory  sac.  A  large  quantity  of  gelatinous 
substance  is  developed  between  its  two  membranes,  and  its 
free  margin  is  divided  into  four  lobes,  answering  to  its  four 
sides,  though  these  are  often  indistinct ;  and  again,  in  most 
cases,  subdivided  into  numerous  minute  lobules,  and  corru- 
gated. 

In  the  stomach  wc  have  consequently  to  conaider,  first, 
the  true  gastric  cavity  which  lies  between  the  four  points  of 
the  swimming  sac,  and  terminates  below  at  the  commence- 
ment of  the  stem,  at  the  point  where  the  inner  wall  of  that 
part  is  thickened  iuto  a  circular  ridge,  by  which  its  carity 
appears,  in  most  cases,  to  be  separated  from  that  of  the 
stomach ;  and  secondly,  the  oral  tube,  which  is  very  movable, 
and  can  be  entirely  folded  upon  itself.     Lainouroux  describes 
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some  solid  discoid  bodies  in  the  wall  of  this  oral  tube  in  L. 
campanulaia,  which  serve  for  the  cnashing  of  the  food,  but  I 
I  haye  not  been  able  to  find  these  myself. 

In  this  etomach  the  digestion  of  the  nutriment,  conaietiii^,  | 
as  all  observers  agree,  of  small  crustacese  and  molluscs,  iaj 
effected.     I  have  never  noticed  any  trace  of  food  in  the  Btem, 
or  radial  canals,  although  Sars  has  found  some  in  the  latter 
situation. 

Numerous  vermiform  internal  oral  tentacles  are  fet  ia  a  row  1 
on  the  margins  of  each  point  of  the  natatory  sac,  and  which 
commonly  project  into  the  cavity  of  the  stomach,  where  they  1 
move  about  in  a  serpentine  manner.     In  the  Meduste  these 
internal  oral  tentacles  are  very  large,  and  one  caruiot  help  ] 
ascribing  to  them  some  function   in  the  digestive  process. 
It  can  be  demoiistrated  with  certainty  in  Luceraaria,  as  Frits 
Miiller  has  already  described  in  Medugte,  that  these  tentacles 
are  solid  within,  and   consist  of   the  gelatinous  substauce, 
covered  by  the  outer  formative  membrane,  and  we  cannot, 
therefore,  agree  with  Gegcnbaur,  who,  in  Meduste,  nor  with 
f  rey  and  Leuckart,  who  aay  that  iu  Lucernaria  these  tentacles 
are  hollow.     Many  oval  thread-cells  are  imbedded  in  this 
membrane,  and  it  is  everywhere  furnished  with  cilia,  wbicti , 
exist  also  throughout  the  whole  gastric  cavity. 

These  internal  oral  tentacles  have  a  peculiar  structure  in 
L.  campamilaia  (figs.  16,  17),  the  outer  membrane  being 
much  thickened  throughout  two  thirds  of  the  circumference, 
and  foruiiug  nodular  projections  on  the  internal  aspect.  This 
larger  portion  of  the  tentacles  contains  no  thread-cells, 
which  occur  only  in  the  narrow  tracts,  where  the  outer  mem- 
brane is  of  its  usual  thickness,  and  has  a  smooth  surface 
towards  the  interior. 


7.  The  gaatro- vascular  system. — As  parts  of  the  gastro- 
vascular  system  in  Lucernaria  must  be  reckoned  the  carity 
of  the  stem,  and  that  Iwjtween  the  gelatinous  disc  and  tlie 
natatory  sac  in  the  sides  of  the  bell.  I  cannot  positively 
assert  whether  these  cavities  are  shut  off  from  that  of  the 
stomach  at  the  time  of  digestion,  but  it  seems,  nevertheless, 
very  probable,  and  when  food  ia  found  in  them  it  may  be 
assumed  to  have  entered  there  by  accident. 

The  whole  gastro- vascular  system  is  clothed  inside  with 
delicate  cilia  (fig,  9),  spriiigiuf;^  from  the  cuticle  by  which  the 
cellular  layer  of  the  inner  membrane  is  coveted. 

The  cavity  between  the  double  walls  of  the  bell  is  divided 
by  the  four  lines  of  connection  between  the  outer  and  inner 
membranes  {r)  into  four  spaces   (rJ  answering  to  the  four 
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radial  canals  which  commmiicate  with  each  otlicr  at  the 
bonier  of  the  bell,  up  to  wliich  the  lines  of  connection  do 
not  quite  reachj  and  tlius  leave,  aa  it  were,  an  atmular  passage. 
In  L.  oriaradiatu  tliese  lines  of  connection  arc  very  regularly 
arranged.  Tlicy  uhvays  extend  from  the  middle  of  one  of 
the  sides  to  the  oral  tube,  in  the  direction  of  the  huiffitudinal 
ridges  of  the  stem,  and  the  opctdngs  which  represent  the 
annular  tcsscI  are  but  Finall ;  in  Z,.  campanniata,  on  the  con- 
trary, wtiere  thi-  lines  of  connection  can  scarcely  be  detected 
from  the  outside,  though  their  existence  can  be  proved  by 
the  introduction  of  a  probe,  they  are  often  not  absolutely  radial 
in  direction,  and  the  anmdar  vessel  is  of  considerable  and  irre- 
gular width.  When  the  arms  of  the  bcU  are  united  into  four 
groups,  a  similar  line  of  connection  always  divides  one  of 
these  groups  or  arms  of  the  first  order  into  two  secondary 
armSj  as  I  have  already  noticed.  Frcy  and  Leuckart  describe 
eight  such  |!0uch-likc  radial  canals  in  L.  quadricornis,  but 
Milne-Edwards  has  already  remarked  tliiit  this  must  be  a 
mistake,  as  iu  that  species,  as  well  as  in  all  the  others  hitherto 
examined,  only  four  partition-walla  and  radial  canals  exist. 

In  the  gastrO'VascuIar  system  I  have  constantly  found  a 
clear  granular  fluid,  which  is  kept  in  motion  by  the  cilia, 
and  the  cavity  is  very  much  crowded  in  places  by  the  before - 
described  nematophorous  follicles,  the  muscles^  and  the 
generative  organs. 

8.  Mtacular  system. — The  very  distinctly  marked  muscular 
system  in  Lucernaria  is  easily  recognised  ;  it  is  composed  of 
bundles  of  fibres  running  in  definite  directions,  beyond  which 
I  have  remarked  no  further  structure. 

In  the  stem  of  i-.  octoradiata  (fig.  13)  there  are  found  in  the 
abovc-tlcscribed  longitudinal  ridges  (/),  but  lying  free  in  the 
gelatinous  suhstance,four  cylindrical  or  Hat  bundles  of  muscular 
ttbrcs  {m)f  which  arise  below  from  the  pedal  disc,  and  suddenly 
tcrmibnte  at  the  apices  of  the  four  points  of  the  natatory  sac. 
It  is  to  these  muscles  that  is  due  the  great  contractility  of 
the  stem  in  this  species.  In  L.  campannhita  these  muscles 
are  entirely  wanting;  and  in  accordance  with  this  the  stem 
exbibits  very  little  or  no  contractile  power,  so  tliat  sections  in 
any  direction  can  as  easily  be  made  in  It  as  in  the  stalk  of  a 
plant. 

Two  sets  of  muscular  fibres  can  be  distinguished  in  the 
bell,  a  radial  and  a  circular,  hut  these  belong,  as  in  all  Me- 
dusae, to  the  natatory  sac  nlouc. 

The  radial  muscular  bands  (/«')  are  eight  in  number,  one 
running  in  the  centre  of  each  arm.     At  the  apex  of  each 
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point  of  the  natatory  sflc^  thcreforej  two  of  these  cords  nirt 
run  close  to  its  border,  and  proceed  quite  to  the  end  of  th 
arms,  where  they  become  somewhat  broader,   and   perhaps 
pus   partially  into  the  muscular   system  of  the  tentacles. 
These  muscular  bands  are  placed  on  the  surface  of  the  nata- 
tory sac,  looking  towards  the  cavity,  and  form  ridge-like 
thickenings,  upon  which  the  generative  organs  are  developed. 
The  circular  muscular  bands  [fti")  on  the  margin  of  the 
natatory  sac  are  limited  entirely  to  tlie  border,  where  it  turns 
outwards,  to  become   continuous  with   the  gelatiuous    disc. 
They  extend  from  one  arm  to  another,  terminating  at  the^ 
summits,  and  perhaps  giving  off  some  tibres  to  the  tentacle 
the  muscular  system  of  which  lias  been  already  descril 
The  marginal  papillaj  arise  in  close  contiguity  with  this 
of  circumferential  muscles,  but  they  receive  no  fibres  from' 
it,  notwithstanding  which,  however,  as  before  said,  they  are 
highly  contractile. 

9.  T^e  ffCTieralive  organs. — Tlie  sexes  in  Luterjiaria,  as 
all  the  Medusa?,*  are  separate,  and  the  generative  organs  ar 
placed  in  the  course  of  the  radial  canal,  as  in  the  whole  familj 
of  the  Thauraantiadaj.     In  the  wall  of  each  of  the  wide  radia 
canals  are  two  ridges,  projecting  into  the  cavity  aud  runnin| 
entirely  across  it.     These  ridges  extend  from  the  end  of  the 
arms,  into  which  the  margin  of  the  bell   is  divided,  to  the^ 
angles  of  the  natatory  sac.     Their  position  cannot  better  be 
described  than  by  saying  that  they  run  on  or  near  the  abovc-^ 
described  radial  muscular  bauds.  fl 

These  ridge-like  generative  organs  are  very  apparent,  and 
both  O.  Fahricius  as  well  as  Lamouroux  describe  them  as 
intestinal  tubes  radiating  firom  the  stomach;  F.  Rathke  was 
the  first  to  suggest  that  they  were  generative  organs. 

More  accurately  considered,  the  generative  ridges  in  L, 
octoradiata  consist  of  contiguous  spherical  processes  of  the 
internal  membrane  of  the  natatory  sac,  within  which  (pro- 
bably from  a  growth  of  the  outer  formative  membrane,  as  in 
the  Medusa  and  SiphonophoreE)  the  generative  products  are 
developed.  Whilst  in  the  Medusa  these  processes  or  thick- 
enings of  the  walls  of  the  radial  canal  project  externally,  in 
Zucemaria  they  arc  placed  on  the  inner  aspect.  The  iunc 
membrane,  where  it  covers  the  generative  organs,  especiallj 
in  the  female,  contains  much  brown  pigment,  and  by  this 
as  well  as  by  the  whitish  colour  of  the  testicular  follicles^ 
when  mature,  the  female  can  easily  be  distinguished  from 

•  As  ail  excetitioa  ta  this,  eid.  Slrcthilt  Wrisflitj  '  Oo  Hermnphrodjte  Re- 
pwdactiaa  in  Ckrgiaora  hgMcelia"  ia  'Aim.  Nat.  Hist.,'  vli  (1§C)1),  p.  367- 
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the  male,  even  by  the  naked  eye.  The  ovisacs  arc  tlenacly 
Jilled  Tvith  ova,  of  about  0  037  uira.  iti  size;  the  yalk  is  red- 
dlsli  and  coarsely  granular,  and  often  completely  conceals 
the  gerjuiual  vesicle  and  germinal  spot,  which  arc  respectively 
0'015  mm.  aud  0  Ofl-inim.  in  size.  The  spermatic  tuhes  have, 
when  immature,  a  tubercitlated  aspect,  from  the  larj^e  granu- 
lar »pcrra-celU  with  which  they  are  liiicd  ;  when  the  product 
in  mature,  the  tube  presents  a  perfectly  smooth  appearance, 
and  it  then  contuiiis  iinmmerahle  highly  mobile  spermatozoa 
{fig.  18),  which  surdve  a  long  time  in  water,  and  have  a  nail- 
like head,  0'0(>4 — O'OOS  mm.  in  length,  to  the  broader  end  of 
which  is  attached  the  long,  thick,  and  rigid  caudal  portion. 

Among  tlie  numerous  specimens  of  L.  ocloradiata  which 
I  have  cs.amtncd,  there  w^cre  aa  many  male  as  female,  which 
could  not  be  distiufjuished  by  their  form  or  size,  but  were 
readily  detected  by  the  colour  of  the  generative  organs,  as 
before  mentioned.  Out  of  about  twenty  specimens  collected 
of  L,  cautpanulaia  there  were  no  females,  all  being  males. 

In  the  latter  species  the  generative  organs  difler,  in  some 
respte^cts,  iu  their  appearance  from  those  of  Jj.  ocloradiata. 
The  spermatic  tubes  (wliieh  alone,  from  the  circumstance 
alxjve  related,  1  was  able  to  examine)  form,  not  spherical,  but 
merely  lobular  projections,  aud  whilst  in  L.  ocloradiata  in, 
the  middle  imrtion  of  the  sexual  organ  there  are  always  two 
spherical  sacs  lying  close  together,  this  is  not  the  case  in 
L.  campanulaUt,  iu  which  the  entire  organ  appears  to  be  con- 
stituted of  a  single  ligulatc,  lobed  cord. 

I  had  no  opportunity  of  observing  either  the  fertilisation 
or  development,  although  the  specimeiia  lived  for  a  week  iu 
my  glasses. 


§  2. — On  the  St/stetnatic  Place  of  Lucemaria. 

In  this  section  I  will  first  trace  the  genus  L^icertiaria 
through  the  classifications  of  various  systeniatists,  and  then 
endeavour  to  determine  under  which  order  of  animals  it  may 
be  most  correctly  placed ;  and  lastly,  give  a  synopiis  of  aU 
the  species  at  present  known. 

1.  Historical  review. — The  genxis  Lticernaria  was  disco- 
vered and  established  by  Otto  Fr.  Milllcr,  and  about  the 
same  time  it  was  met  with  iu  Greenland  by  O.  Fabricius, 
This  Oreeiiland  species  was  also  first  published  by  O.  Midler, 
though  he  did  not  recognise  its  affinity  with  his  new  genus, 
but  placed  it,  though  somewhat  doubtingly  indeed,  amongst 
the  Ilototkuriee ;   Milue-Edwards  is   theTCfoTe  \\\t«i*MeR.V  '\53l 


278 


ON   THE   GENUS  ttfCEBNARtJl. 


citing  FabriciuB  as  the  antlior  of  the  genus.     Fabricius  Lim- 
self  afterwards  described  Lis   Greenland   species  accuratel|^ 
under  t!ie  generic  iiame  given  to  it  by  bis  friend,  and  Gmelifl 
placed  the  new  ami  very  amiraalons-looking  p:cnus  with  th? 
Actinisc,    Holothurise,    Medusa.',   and  Aateroidte,   under   the 
Linnenn  order  Vurnics:  Mollusca. 

For  a  long  time  the  new  gciius  could  find  no  systcroatic 
place,  until,  owing  to  the  increased  knowledge  acquired  of 
the  zoophytic  division,  of  animals,  fresh  points  of  comparisoc 
for  this  remarkable  form  were  perceived.     Even  at  this  cart 
period    we    meet    with    the    two    views,    which    have    pr 
Tailed   up  to  the    present  day,    respecting   the   position 
Lnctrtmrta;  according  to  one — that  of  Lamarck — the  gent 
belongs  to  the  Medusoid  ela&s,  whilst  according  to  the  othcl 
adopted  by  Cuvier,  it  was  deemed  to  be  more  appropriately 
placed  near  the  Actiniae. 

Lamarck  placed  the  gcnos  with  the  Sipbonopborse  and 
Ctenophora,  in   his  division  of  "  radiaires  luolassca"  that 
to  say,  of  anormal  Eadiata,  though  recognising,  nevertheless 
its  affitiity  with  the  "radiarcs  medusaires,"  a  view  in  wKi 
F,  Dujaixlin,  in  the  second  edition  of  Lamarck's  work,  is  dii 
posed  strongly  to  agree,   ulthougli   be  leaves  the  geaua  in 
the  place  assigned  to  it  by  Laniarek. 

In  opposition  to  his  great  colleague  at  the  Jardin  dea 
Plantesj  Cuvier  held  tiiat  the  genus  Lticernaria  must  be  ap- 
proximated to  the  At:tim<s,  as  Lamouroux  had  before  said, 
and  formed  out  of  itj  tojicthcr  with  Aciinia  and  Zoaviht/ji,  hi 
fii'st  order,  AeaSi'phes  fixtn,  in  the  class  Acalepbjc.  Latreillfl 
was  of  the  same  opinion,  and  established  an  oi"der  of  Kadiata 
— the  llelianthoidea — of  equivalent  value  to  the  Acalep? 
and  polypes,  and  including  Lucfrnaria  and  Actinia. 

The  systenjatio  place  indicated  by  Cuvier  met  with  univer-^ 
sal  assent ;  and  by  nearly  all  writers,  as  Schweigger,  BlainvilleJ 
Ehrenberg,    Johnston,    Van   der    Hoevcn,    Dana,   Traschel^ 
Buvnvcister,   &e,,    Lucernaria  waa  considered  to  be   closelj 
allied  to  Actinia,  and   both  genera  share  the  same  fsite  in 
furtlier  systematic  arrangements,  although  some  writers,  as 
Ehreuberg,  Allmau,  Van  der  lloeven,  and  Burmeister,  i^-J 
cognising  its  relations  to  the  Meduste,  have  doubted  the  cor-" 
rectQEss  of  placing  it  amongst  the  ActiniiE. 

Lucemaria  was  first  removed  from  its  place  near  Actinise 
when  its  structure  became  better  known  through  the  re- 
sctarcbea  of  Sars,  Frey  and  Leuckart,  and  Milue-Edwards,  and 
Leuckart  placed  it  among  the  polypes,  in  a  second  ordcr- 
the  Calycokoa,  of  equal  value  to  the  Anthokoa. 
tt  would  seem  that  MUiic-EdTRwd&  awd  Jules  Unime,  quite  | 
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independently  of  Leuckart,  decided  upon  scparatitifr  Lttrtr- 
tiaria  entirely  from  tlie  Actiniie,  and  divided  their  sub-cliiss 
Corallaria  into  tlirce  orders— Zoautharia,  Alcyontiria,  and 
Potlactinaria,  the  last  consistin|gf  only  of  the  genua  Lucer- 
naria.  Miliie-Edwarda  after\vard8,  came  atill  nearer  to 
Leuckart's  view,  when  lie  admitted  only  two  sub-classes— 
"  Cnidairea"  and  "  Poifactiiitiires" — into  his  class  Corallia, 
and,  as  unhesitatingly  as  Leuckart,  regarded  the  single  genua 
Liicernaria  as  equivalent  to  the  whole  of  the  Anthozoa. 

As  Cuvier's  views  at  first  had  ffuincd  genend  acceptance, 
so  those  of  Leuckart  and  Milue-Edwards  were  now  adopted 
by  several  authors,  as  Trosehel,  Bronii,  &c.,  who  recognised 
the  genua  Luecmana  as  the  type  of  a  distinct  division  amono^ 
the  polyps,  whilst  Gegenbanr,  stranjjcly  enough,  placed  it 
in  the  order  Octaetini^,  in  which^  however,  no  previous  sys- 
tematist  had  ventured  to  put  it. 

HaTiog  thus  pointed  out  the  two  places  occupied  in  sne- 
ccssion  by  Lucprnana  in  systematic  works^  in  one  of  which 
we  find  it  associated  with  Actinia,  and  in  the  other  to  con- 
stitute a  division  of  the  Corallida;,  we  come  to  the  third  and 
last  phase  iu  its  pystenistic  fate,  in  which  we  are  carried  back 
almost  to  Lamarck's  view,  and  brought  to  recognise  its  affinity 
with  the  Medusidte. 

Lucernaria  owes  its  new  position  to  Huxley,  by  whom  the 
entire  diviBvou  of  the  Mednsidie  is  denominated  Luccmarirlai ; 
iu  this  view  he  is  fully  supported  by  Rcay  Greene  and 
AUman,  the  latter  recognising  in  Lucernaria  a  etill  closer 
affinity  with  the  uaked-eyed  than  with  the  eovered-eycd 
Medusae.  Agassiz  also  places  Lncernaria  in  a  similar  place 
among  the  hydroid  polypes,  and  remarks  upon  its  similarity 
Qiore  especially  with  a  young  Medusa ;  but  in  my  opinion  he 
goes  too  fur,  when  he  compares  it  most  nearly  to  the  ^irobila- 
torro.  This  opinion  with  respect  to  the  position  of  Lncer- 
uaria  with  respect  to  the  Medusa;  has  hitherto  met  withJittle 
assent,  and  in  uo  eystcmatie  work  has  this  much-vtsed  genus 
been  placed  in  this,  as  it  appears  to  me,  true  place.  Schlegel, 
in  his  '  Manual  of  Zoology,'  approaches  nearest  to  its  proj>er 
position  iu  placing  Lucernaria  amongst  the  hydroid  polypes. 


2.  Si/stfinatic place.- — From  the  description  abo^e  given  of 
the  etmeture of  L«c«7irtno!,  it  has  been  made  clear  how,  in  idl 
essential  parts,  this  apparently  bo  abnormal  a  genua  corre- 
sponds with  the  MedusEe,  and  that  a  correct  notion  of  its 
form  and  the  disposition  of  its  organs  may  be  arrived  at  when 
it  is  regarded  as  a  fixed  and  pedunculate  IMcduaa-hud,  in 
which  the  stomach  has  been  formed,  and  is  open  at  the  end. 
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but  in  whicli  the  radial  cnnala  still  retain  a  very  great  width, 
and  are  separatee)  from  each  other  only  by  narrow  dissnpi- 
mentsi  which  bud  remains  in  this  stage  of  development, 
reaches  inatmity,  and  develops  sexual  organs  along  the  course 
of  the  radial  canals. 

With  respect  to  its  Medusoid  resemblance,  I  could  here 
only  repeat  what  has  he^n  laid  down  in  many  places  in  the 
former  sections,  and  will  merely  add  that,  ill  the  points  where 
hucernaria  approaches  the  Medusre,  it  diflers  iu  the  essential 
parts  from  the  Actinioid  animals.  In  it,  for  instance,  we  do 
find  neither  the  stomach  banging  in  the  visceral  cavity, 
nor  the  reproductive  or5!:ans  seated  on  the  free  margins  of  the 
septa,  both  points  characteristic  of  the  Anthozoa.  Nor  have 
I  been  able  to  discern  anything  in  its  structure  decidedly 
polypoid,  as  stated  by  Leuckart,  M*ho,  Mcording  to  hi»  aa  ^ 
yet  unpublished  researches,  expresses  a  decided  opinion  infl 
favour  of  the  affinity  between  his  Calycozoa  and  the  polyps. 

The  class  Coslenterata,  which  has  everywhere  met  irith  the 
watraest  acceptation,  and  against  which  Agassis  alone  has  ex- 
pressly declared  himself,  I  would  subdivide,  as  has  also  been 
done  by  Leuckart  and  others,  into  three  sub-classes — Antho^ 
20a,  Cleiiophora,  and  Acalephee. 

These  three  divisions  may  be  disttnguiahed  by  the  structure 
of  the  stomach ;  in  Anthozoa  it  is  suspended  freely  in  the 
cavity  of  the  body,  wliieh  is  divided  into  chambers  by  radial 
septa ;    iu   the  Cteoophora,  in  wliieh    the   construction   of 
the  stomach  bears  most  resemblance  to  that  of  the  Auth<izoa, 
a  canal  system  always  exists,    Mhich  conveys  the  product* 
of  digestion   throughout   the  body,    and    in   Acalephjc  the 
stomach  either  hangs  freely  down  or  is  excavated  in  the  sub- 
stance of  tlie  body  itself.    The  C'tenopliora,  which  are  usually, 
since  Escholtz,  placed  amongst  the  Acalepha;,  are  so  esseD.< 
tially  separated  from  them  by  the  microscopical  structure  ol 
theii*  parts,  and  have  so  much  reRcmblance  to  the  Anthozoi 
that  it  is  more  proper  to  consider  them  as  a  group  of  th* 
Coelenterata,  equivalent  to  the  Acalephse  and  Anthozoa. 

Under  the  Acalephse  1  arrange,  in  the  first  place,  the 
Medustp,  with  the  hydroid  polyps  which  have  been  properly 
grouped  together  as  Hydrasmcdusfc ;  and,  as  a  second  order, 
the  Siphonophorjc.  To  the  Hydrasmedu,saj,  at  first  sight,^ 
belong  very  different  creatures  :"1,  minute  polyps,  wliic^^ 
split  up  into  Meduaaj  by  the  transverse  division  of  their 
upper  part;  2,  large  polypidoms,  some  of  which  throw  off 
Medusa-Uke  buds,  while  the  propagation  of  others  is  carried 
on  by  ova;  and  "A  and  lastly, MfrfiatP,  which  have  almost  always 
originated  as  buds  on  polypes,  though  tlicy  are   frequently 
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also  developed  dircf tlv  fTOra  oya.  AU  these  forms,  however, 
are  closely  allicfl,  as  the  numerous  transitions  between  tliem 
«how ;  and  however  great  may  be  the  importance  set  by 
nature  in  the  higher  animals,  on  the  processes  of  reproiluc- 
tion  and  development,  this  seems  to  be  by  no  means  the  case 
in  the  order  of  creatures  we  are  considering ;  and  however 
regularly  the  dilferent  stages  of  ovum,  poii/p,  and  Medtuta, 
may,  in  one  forrOj  be  gone  through,  iu  auothcr  this  regularity 
is  entirely  wanting,  and  the  animal  often  remains  at  the 
polyp  stage,  and  whilst  in  it  becomes  capable  of  repro- 
duction; often  also  it  entirely  omits  the  polyp  stage,  and 
emerges  at  once  from  the  oniro  in  the  form  of  a  Medusa. 
But  all  these  diversities,  as  has  been  said,  afford  no  ground 
for  systematic  diviBions,  and  since  we  find  the  Medusoid 
generation  to  he  subdivided  into  two  forms,  which  were  die- 
tingiiished  as  far  back  as  by  Escholtz,  and  have  been  named 
by  Gcgenbaur,  the  Acraspeda  and  Craspedota,  so  also  can  the 
Hydrasmedusje  in  the  same  manner  be  divided  into  sub- 
orderSj  to  which  the  Lucemariadffi  are  to  be  associated  as  a 
third. 

When  we  thus  assign  Lucemaria  as  a  sub-order  to  the 
order  of  the  multiform  Ilydrasmcdusajj  all  that  is  extra- 
ordinary in  its  structure  by  degrees  disappears.  Since  in  this 
order  we  find  numerous  Medusae  originating  immediately 
from  the  otmm,  and  others  which  first  bud  out  into  a  l>oly- 
pidom,  it  is  readily  conceivable  that  there  may  also  exist 
forms  exactly  as  iu  Luccrnaria,  in  which  the  Meduna  remains 
at  the  commencement  of  its  development,  but  is  capable,  in 
this  conditiou,  of  reaching  sexual  maturity. 


3-  The  genus  Lucemaria  and  itn  species. — Ilaving  thus 
conaidei'ed  the  structure  and  systematic  position  of  Lucer- 
naria,  we  may  define  the  genus  as  follows : 

Lucernaria,  O.  F.  Miiller,  IT'G. 

An  animal  presenting  the  general  e,tructure  of  a  Medusa, 
having  the  form  of  a  pedunculated  bell.  The  peduncle  dilated 
at  the  base  into  a  discoid  expansion,  by  which  the  animal  at- 
taches itself.  The  margin  of  the  bell  produced  into  eight  more 
or  less  projecting  arms,  furnished  with  numerous  tentacles, 
and  which  arras  are  often  arranged  in  four  pairs.  Pour  wide 
radial  canals,  separated  only  by  thin  dissepimenta,  and  cora- 
mnnicating  with  each  other  at  the  border  of  the  bell.  Mouth 
elongated  into  a  qnadrihvterid  oral  tube.  Internal  tentacles 
in  the  stomach.     Sexual  organs  situated  in  eight  tracts  la 


tlie  walls  of  the  natatory  sac^  corresponding  to  ttie  eight« 
arms,  fl 

Tlie  getuis  is  pro!>ably  cojifiued  to  the  uorthem  seas ;  and 
in  Europe  the  Channel,  and  in  America  Fundy  Bay^, 
appear  to  bo  its  southern  limit.  Quoy  anil  Gaimard,  it  is 
true,  mention  it  as  occurring  at  Toulon,  hut  vei-y  vaguely, 
and  later  observers  have  never  met  with  Lucernaria  in  the 
Mediterranean. 

The  species  of  the  genus  have  hitherto  remained  in  consi- 
derable confusion,  arisiug  chiefly  from  the  circumstance  that 
that  first  observed  by  O-  Fabricins  has  been  regarded  as 
identical  with  the  one  since  described  by  J,  Kathke  under  the  A 
same  name.  But  this  is  now  well  known  not  to  be  the  case,  I 
as  I  have  satisfied  myself,  and  as  had  previously  been  stated 
by  Steenstmp  and  Sars.  ^ 


1,  Lucernaria  quadricorjiig. 

L.  qnadricornis,  O.  F.  Miiller;  Gmeliii;  Lamoirroux; 

Sars ;  v.  Cams,  Milne-Edwards. 
L,    faacicularis,    i'lemingj     Lamouroux;     Ehrenh. ; 
Johnston ;  Frey  and  Lcuekart, 


I 


Char,  Bell  depressed^  shorter  than  the  stem.  The  elon* 
gated  arms  united  into  pairs,  separated  only  at  their  extremi- 
ties, and  each  furnished  with  numerous  (about  100)  tcutaclea. 
Reaches  70  mm.  iu  i^izc.  M 

Hal).  This,  which   is  the  largest  of   the  known   species,  1 
occurs  throughout  the  coasts  of  Norway,  in  tlie  Cattegat  and 
Sound,  also  in  North  aud  South  Greenland ;    on  the  east  _ 
coast  of  North  America ;   Faroe  and  Shetland  Islands.  H 

Sars  once  noticed,  among  numerous  specimens  of  L.  qtiad- 
ricoriiis,  one  with  a  marginal  papilla  between  the  four  arms; 
whether  this  may  prove  &  new  apccied.  Dr.  Kefersteia  doea 
not  venture  to  decide. 


3.  L.  auricula,  O,  Fabricius. 

L,  auricula,  Gmelin;  Sars;  Steenstmp. 


J 


Bell  deep,  infundibuliform,  subcyltndrical,  with  eight  small, 
equidistant  arms,  between  which  are  eight  very  minute  mar- 
ginal papillae.  Stem  as  long  as  or  longer  than  the  bell, 
Length  40  mm.  M 

This  specie.^  has  till  quite  receiktly  been  confounded  with  V 
others.     Lamarck,  Blainville,  and  Sars  place  it  with  L,  yuad' 
riconiijt,  whilst  J.  Rathke,  Montaj^,  Johnston,  and  MiLuc- 
Ed wards  associate  it  with  L.  ocioradiata. 
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Its  distinction  was  first  recognised  by  Steenstrup,  and 
afterwards  by  Sara. 

Hah.  CcHists  of  Norway ;  Greenland ;  Britain^  fee. 

3.  JL.  octoradinta,  Lamarck. 

/*.  of/orof/iti/rt,  Lamarck  ;   Steenstriip  ;  Sars. 
L.  anriciita,  J     Rathke;  Moutagu;  Sars,  JoUnaton; 
Milne-Ed  wards. 

Bell  rather  deeply  infundihiUiform,  witb  eight  shortj  eqm- 
distapjit  arms,  Et^lit  hii'jje  marginal  pupillLe  between  the 
arms.  Stem  equal  in  length  to  the  depth  of  the  hell. 
Len^h  30  mra. 

This  species  has  hitherto  been  confounded  with  L.  auricula, 
O.  Fabric.;  for  althougli  Lamarck,  who  gave  it  the  name  of 
octoradiata,  regarded  L.  auricula,  Fabr.,  as  synonymous 
with  tt.  quadricorms,  Miill.,  subsequent  writers  considered 
his  L.  octoradiata  as  a  synonym  of  L.  auricula,  Fabr. 
Steen&trup  was  the  first  to  clear  away  this  great  confusion. 

Hah.  Norway;  British  Channel,  both  sides;  Holland j 
South  Greenland,  and  the  Faroe  Islands. 

4.  X.  campanulata^  Lamouroux. 
L.  auricula,  Montaj^u  ;   Milne-Edwards. 
X,    campamdata,     Lamouroux ;     Jolmstou ;     Milne- 
Edwards. 

L.  octoradiata,  Lamarck. 
L.  cQiivolvulus,  JollDStOU. 
X.  inauriculaia,  Owen. 

J,  Jules  Haimes. 

Bell  rather  deep,  infundibuliform,  with  eight  equidistant, 
long  arms.  Stem  scarcely  as  long  as  the  bell  ia  high,  and 
not  containing  any  muscles.     Length  45  mm. 

fjab.  Shores  of  the  British  Channel  and  aoutb  of  Englaudj 
to  which  it  appeara  to  be  confined. 

This  species,  though  accurately  described  by  Lamouroux, 
has  been  often  confounded  with  L.  octoradiata. 

5.  L.  ci/athiformia,  Sara. 

L.  cijat/iifomiia,  Sars. 
Depitslcmn  cyatldfonm,  Gosse. 
Cafduclla  cyafhiformia,  Allman. 
Calcinaria  cyattitformis,  Milne-Edwards. 

Bell  cup-shaped,  expanded  at  the  margin.    Border  circulajj 
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not  divided  into  eight  arms,  ftjmisLed  throughout  with  ten- 
tacles, which  arc,  however,  assembled  into  eight  equidistant 
groups.  Stcin  equal  in  Ipiigth  to  the  height  of  the  bell. 
Sexual  orgaiis  arranged  together  in  pairs,  not  reaching  to 
the  border  of  the  pup.     Length  15  mm. 

From  this  species,  which  was  ori^nally  described  by  Sa 
have  been  made  the  genera  Deptutntm,  Gome,   Vardmll 
Allman,  and  Calchiaria,  Mihie-Edwards,  but  it  is   here  left 
under  Lucernaria,  where  it  was  originally  jjlaced  by  Sars,  as 
Dr.  Keferstetn  is  unable  to  find  any  essential  distinction 
twceu  it  and  the  other  species  of  the  genus. 

Hab.  The  coasts  of  Norway  and  England. 

Closely  allied  to  it  is  the  following  species : 

6.  L.  steUtfrons,  Gosse  (sp,). 

Depastrvm  steUifrotis,  Gosse;  AUman. 
„  cyaUiiforme,  Gossc. 

Bell  cyathiform,  constricted  below  the  opening.  Border 
octangular;  arms  0,  but  the  tentacles  are  placed  in  eight 
equidistant  groups,  between  the  angles  of  the  border.  Sexual 
organs  reaching  the  border.  Stem  as  long  as  the  bell. 
Length  a  few  millimetres. 

This  species  was  found  by  Gosse  on  the  English  coast,  buti^ 
he  confounded  it  with  L.  njathifonnh,  and  formed  out  of  th^| 
two  his   genua    Depastrum,     Soon  afterwai'ds,   however,   he 
distinguished  it  from  L.  cijathiformis^  and  named  the  nev^ 
Bpecies   D.   atellifron^.     By  Allman   it   was  regarded   as  sofl 
distinct  as  to  induce  him  to  make  it  the  type  of  the  genus 
Depastrum,  in  contradistinction  to  CarduvUa,  for  wliich  he 
took  L.  n/athiformii  as  the  type. 


Rentarka, 

1.  It  may  be  mentioned  that  Professor  Reay  Greene  is  in- 
clined to  unite  L.  f/uodricornh,  octoradiata,  and  campanulata, 
with  a  single  species,  which  he  names  L,  typica,  stating  that 
he   has   met   with  an    intermediate  form    connecting    theses 
three  species.     But  it  appears  to  the  author,  as  it  does  ta^| 
Leuckart,  to  be  not  improbable  that  this  intermediate  form 
is  L.  auricula,  Pabr.,  which  is  readily  and  essentially  distin-^ 
guiabahle  from  the  othersj  with  respect  to  whose  independenc 
the  author    agrees  with  Lcuckart  and   Percival  Wright 
considering  that  there  can  be  no  doubt. 

5.  Although.   Fabricius,  under  the  name  of   Lucernaria 
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phryr/ia,  describc^s  an  animal  which,  according  to  liis  descrip- 
tion,  has  little  similarity  with  Lticertiatia,  and  of  whicli  he 
himself  remarks — "De  hujiis  geiiere  etiamimm  duliitans, 
pro  tcrmporc  Lnccmariis  associavi,  in  multis  taraeii  liydri* 
affinem,"  hut  whielt,  iievertlieless,  has  been  included  in  niany 
works  nndcr  Luccrnaria.  Blainviile,  it  is  true,  remarks  that 
it  entiuot  belong  to  the  genus  Lucernarla,  hut  addiu^  that  it 
cannot  even  be  placed  under  the  type  of  Lis  Actinosioa.  lie 
consequently  makes  of  it  a  distinet  genus,  Camldabrum, 
■whieh  he  places  among  tlie  Sipuiieulidte. 

Steenstrup,  who,  as  lias  been  statcdj  first  made  out  from 
the  mauuscripta  of  O.  Fabricius  his  L.  aiiricnlti,  has  at  last 
pointed  out  the  true  place  of  L,  phrygia.  According  to  him, 
it  is  a  colony  of  liydroid  polypes,  most  nearly  resembling  the 
genus  Acaulu  of  Stiinpson. 


KESEARcnes  on  the  Xatche  of  the  Vouticella-stem. 
By  Elias  Meczmkow* 

The  queatiioii  respecting  the  auatomtcal  and  chemical 
structure  of  the  lowest  orj^anisms  possesses  at  the  present 
time  a  special  interest  from  its  relation  to  the  diBcussinua  re- 
garding the  eell-thenry,  whicli  have  of  late  been  carried  on 
BO  warmly.  In  order  to  throw  some  light  npon  this  qiiea- 
tion,  the  authoFj  under  the  guidance  of  Professor  Sczelkow, 
undertook  a  eerits  of  researches  respecting  the  behaviour  of 
some  of  the  Infusoria  towards  various  physical  and  chemical 
reagents.  These  researchesj  hoMCver,  being  incomplete,  he 
has  in  the  present  paper  confined  himself  to  a  portion  of 
them  to  which  he  had  devoted  more  particular  attention,  viz.. 
on  the  stem  of  Vorlicella. 

With  regard  to  the  nature  of  this  organ,  tw^o  principal 
Tiews  have  been  for  a  long  time  entertained.  According  to 
one  of  these,  firet  enunciated  by  Ehrenbcrg.f  the  central 
streak  in  Vorticdia  is  a  muscle.  Dujanrm^J  on  the  other 
hand,  denied  the  muscular  nature  of  tlits  part.  Both  views 
have  found  advocates.  In  favour  of  the  former  of  them,  we 
have  Eckhardt,  Czermak,  Leydig,  Claparede,  Lachraann,  and 
Kiihne.     Eckhaidt§  confirms  Ehrenbcr^a  view,  and;,  more- 


•  •  Archiv.  Auat..'  ISM.  jj.  ISO. 

+  'Die  Infiisionatiiierchen,'  &c.,  183S,  pp.  274,  279 


'Hist.  Nat.  dcs  Infiisoircs,'  1S41,  jip,  40,  50,  mid  547. 
'  Arcliiv  r.  Natargeschicte.  18i6,  i,  pp.  217,  218. 
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over,  points  out  a  special  coiinection  between  the  slmrtenii 
and  extension  of  the  stem  and   the  motions  of  the  ciliar 
apparatus,  which  is  retracted  on  the  sliortening,  ami  protruded' 
on  ttic  extension  of  the  stem.     Caermak*  showed  that  tliti 
streak  itself  was  spiral,  and  that  the  shortening,  of  the  stcE 
was  effected  by  it.     Lcydig  t  even  desoribes  transverse  line 
on  the  ecutral  streak  of  the  Vorlicellis — an  appearance  whicl 
is  regarded  by  him  as  a  strong   proof  against  the  theory  o 
nnicdlular    organisms.      Claparede    and    LachmanuJ     fuUs 
a^ree  with  Czermak,  and   assert,  besides,  that  the  eentr 
streak  when  retracted  is  lost  sight  of  in  the  hinder  part  of 
the  body. 

Among  the  opponents  of  this  view  may  be  named  DnjanUn,' 
Ecker,  and  Stein.     The  first  thinks  that  the  movements  of 
the  stem  do  not  depend  upon  the  enclosed  band,  but  upon 
the  external  membrane ;  but  this  was  completely  and  correctly 
disproved  by    Eckhardt.     Ecker  thus  expresses  liimsetf  re- 
specting the  nature  of  tlic  stem  :  "The  contractile  substance 
of  the  body  ia  continued  into  the  stem,  the  form  of  which 
part  it  consequently  follows,  but  this   band-like  portion  is 
nevertheless  not  a  rauselc."     Stein, §  however,  is  the   most 
determined  opponent  of   Ehrenber^'s  view.     This  observer 
denies  the  existence  of  transverse  lines  on  the  central  band^j 
which  were  first   described  by  Gleichcn  and  afterwards  by^J 
Ehrenlicrg.     Besides  this.  Stein  subjected  the  Vorticelke  toj 
the  action  of  various  substances,  and  found  that  the  centra 
band  exhibited  the  same  reactions  towards  them   as  the  in- 
ternal parenchyma  of  the  body  itself;  he  thence  concludcsJ 
that  the  stem  ia  not  identical  with  maseular  tissue. 

This  was  the  state  of  the  question  before  the  puhlicatioc 
of  Kiihne's  1|  researches,  by  which  this  author  was  led  to  the 
same  oonelusiou  as  Ehrenbcrg  and  his  followers,  Kiihne 
compared  the  etiecta  of  various  physical  and  chemical  re- 
agents on  the  muscles  of  the  fnig  and  on  the  stem  of  VorticelliP, 
and  found  them  to  be  essentially  the  same  in  both  cases. 

The  author  having  instituted  some  researches  according  to 
Kiihne''8  method,  is  desirous  of  commuuieating  them,  ina*- 
much  as  the  results  at  which  he  has  arrived  differ  widely 
from  those  of  Kiihne. 

1.  Electricity. — The  phenomena  observed  were  as  follows  q 

•  ^Zfitsch.  L  wiss,  Ztjol.,'  iv,  p.  i'iS, 
\  'Lt-Jirb.  d.  Hisitologie,'  1857,  !>.  133. 
j  'Zeitsclj.  f.  wiss.  Eoul,,'  i,  |).  2;si3  (iiute). 

\  'Di(i  IdfuaioikstliierL-,'  1854,  pp.  7S^S0j  tmd '  Dcr  Orgaiiismus  [ler] 
lijfiisiotistiiiere,'  1859,  p.  54.  J 

II  'Aljologische  I)iit«.Tsu(-"iiungeti,' 1860,  fi  213 — 2i2. 
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A.  weak  indaction-ciirrent  haa  no  effect  on  the  YorticetlcE;* 
but  when  tlie  force  of  the  ciirrcut  is  iii^reased  up  to  a  certain 
point,  its  passa<rc  throu}!;!!  the  preparation  caused  tlte  instan- 
taneous contraction  of  all  the  stems ;  but  even  when  the 
current  was  maintained  for  some  time,  this  position  was  not 
lon^  retained-  The  animalcule  soon  stretched  itself  out 
a^gain,  and  began  its  movcmetits  afresh.  The  force  of  the 
current  may  now  be  increased  conaiderably  without  any 
cliange  iu  the  phcnoniena.  But  if  a  very  powerful  current 
is  applied;,  the  VorticelJa;,  it  is  true,  roll  themselves  up,  but 
they  die  almost  immediately,  as  is  shown  by  the  circumstance 
that  ou  the  breaking  of  the  current  the  animalcules  remain 
perfectly  still ;  and  if  the  same  strong  current  is  kept  up  for 
any  length  of  time,  the  Vorticells  break  up,  as  Kiihne  very 
truly  states.  It  is  to  be  remarked^  moreover,  that  whilst 
under  the  influence  of  the  galvanic  current,  the  anterior 
ciliary  apparatus  always  remains  retracted,  aa  stated  by 
Kiihne. 

2.  Rhodtnikalhtiii,  a  substance  which,  as  is  well  known, 
produces  powerful  contractions  and  sudden  rigidity  in  muscle, 
does  not,  fi-om  what  the  author  has  observed,  even  in  a. 
tolerably  concentrated  solution  (0'3p'ra.to  5  cc.  water),  pro- 
duce any  effect  whatever  on  the  movement  of  the  stein  of 
Vorticella  ;  nor  are  weaker  solutions  (0'3  grm.  Ilhodaiika- 
lim  to  10, 15,20  cub.  cent,  water)  any  more  efficacious.  It  is 
eertuinly  very  interesting  to  observe  the  length  of  time  the 
Torticellaj  can  live  in  these  solutions,  since  all  other  Infu- 
soria observed  by  the  author,  even  the  lowest  (Monas),  die 
very  speedily  in  them.  But  the  Vorticella;,  even  after  their 
body  hjis  become  quite  deformed  and  angular  by  the  action 
of  the  solution,  nevertheless  still  continue  to  move.  This 
observation  was  several  times  repeated  by  the  author,  and 
always  with  the  same  result,  although  it  is  in  direct  contra- 
diction to  Kiihne's  assertion,  that  the  stem  of  Vorticeltjc 
contracts  and  becomes  rigid  in  a  solution  of  Rhodankaliura. 

3.  Veratrine.-—li  is  usually  stated  that  Veratrine  is  in- 
soluble iu  either  cold  or  hot  water,  but  this  is  not  correct. 
Tlie  author  lioiled,  five  times  in  succession,  the  same  quau. 
tity  of  Veratrine  in  distilled  water,  and  the  tiltrate  on  each 
occasion  atisuiticd  a  carmine-red  colour  on  the  addition  of 
concentrated  sulphuric  acid. 

It  is  well  known  that  Veratrine  is  a  very  powerful  muscular 
poison,  inducing  very  speedy  contractions  and  rigidity.     A 


•  Tint  ipccitfs  emijloyed  in  b!1  Uib  ei|ieriiiie)ila  wcnc  (•''.  enuctillaria,  Elir-, 
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frof',  into  which  a  filtered,  very  bitter  decoction  of  Veratriiio 
had  been  iujucted,  soon  died.  Nothing  of  the  kiud  takes 
plate  when  lutu^oria  are  exposed  to  the  same  solution, 
and  numerous  txperimenta  liave  siitiftfied  the  author  that 
this  poisonous  aguiit  has  no  ettfot  whatever  upon  the  life  of 
lui'uworia.  The  stmu  of  Vorttfflije  moves  jnst  as  actively  in 
a  solntiou  of  Veratrine  as  bf*fore  its  immcrsionj  and  the 
whole  behaviour  of  tha  auiiual  presents  iioihiiig  abnormal, 
Kiihne  describes  the  action  of  this  poison  quite  otherwise, 
lie  states  that  the  Vortirvlhs  arc  killed  by  it,  and  that  the 
stem  cou tracts  and  becomes  rigid — statements  which  the 
author  has  been  wholly  unable  to  conHrra. 

4,  Jii/drocMoric  acid, — According  to  Kiihne,  a  solution  of 
this  acid  containing  -pi  jth  part  induces  speedy  contractions 
and   rigidity  in  the  stem,  succeeded  by  its  solution.     But 
this  statement  the  author  is  not  able  to  confirm  any  more 
than  he  is  the  preceding.     In  his  experiments  he  employed  m 
a  solution  of  the  same  strength  as  that  used  by  Kiihne,  and  H 
observed  tlje  following  results: — ^At  first  the  stem  is  moved 
with  ponic  rapidity ;  but  the  movement  gradually  becomes 
slower  and  slower,  and  at  last  ceases  altogether.     The  same 
pheiionicna  are  manifested  also  when  much  stronger  solations^— 
are  employed  (3  drops  in  5 — 10  cub,  cent,  of  water).  ■ 

5.  Common  .^fl/^.^Concentratcd  solutions  of  this  salt  im- 
mediately kill  all  Infusoria;  weaker  ones  act  less  energetically, 
the  Infusoria  dying  more  slowly.  A  solution  contsiining  half 
part  of  salt  per  cent,  had  no  effect  whatever  upon  the  «tem. 

0.  C'hrornit'  acid, — According  to  KiJlmc,  this  acid  causes 
muscle  to  contract.  In  the  stem  of  Vorticellffi,  a  solutiou 
containing  two  parts  iu  the  hundred  causes  sudden  contrac- 
tion, and  extension  never  again  takes  plae«,  although  the 
body  of  the  Vorticella  continues  to  live.  This  coutraction, 
Lowever,  carmot  be  attributed  to  the  property  possesscil  by 
chromic  acid  of  coagulating  albumen,  since  other  substances 
possessing  the  same  property  (alcohol,  acetate  of  lead)  have 
not  the  same  efl'ect. 

7,  Bile. — The  sudden  application  of  bile  kills  and  diasolves 
all  Infusoria;  whilst  a  slower  one  allows  them  to  die  more 
slowly.  But  bile  has  no  initant  effect  upon  the  stem  of 
Vorticella,  although  in  the  frog's  muscle  its  application  is 
followed  by  coutraction  and  shrivelling  up.*  Diluted  bile 
has  no  effect  whatever  on  the  movements  of  the  stem.  M 

8.  Sulphatt  of  copper. — Solutions  of  this  salt  of  any  strengtha 
cause  the  most  powerful  contraction  in  muscle ;  but  iu  the 
Btcm  of  Vorticella^  even  concentrated  solutions  Iiavc  no  cfl'ect. 

•  Kiiline,  of.  cit.,  p.  24. 
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The  stem,  in  fact,  even  when  tlie  body  of  the  Vorticella  is 
wholly  contracted  and  wrinkled,  still  exhibits  movements. 

9,  Causlw  potass.— The  suddeu  application  of  a  solutioii  of 
potass  coiitiiiiiiii^  not  more  tlian  otie  part  in  a  hnndred 
instantly  kilb  all  Infusoria ;  its  more  gradual  appUcutiun  is 
followed  by  less  rapid  decease.  It  has  no  effect  whatever  on 
the  stem  of  Vorticdla,  although  in  mnscle  it  produces  con- 
tractitms, 

10.  C'Mrflrcf.— With  respect  to  this  substance  the  author 
fully  confirms,  from  long-continued  observEition  of  his  own, 
Kuhne's  statement  that  it  has  no  effect  on  the  stem  of  Vor- 
ticellie.  This  fact  appears  the  more  interesting  wlien  we  find 
that  the  poison  is  not  without  influence  upon  the  body  of  the 
animalj  as  may  be  seen  in  the  circumstance  that  the  anterior 
ciliary  apparatus  altvays  remains  retracted  under  it. 

When  the  action  of  the  various  reagents  employed  by  the 
author  is  considered,  it  must  be  allowed,  he  says,  that,  at  any 
rate,  we  have  no  riglit  at  once  to  identify  the  moljile  element 
in  the  Yorticella-stcni  with  a  mu$cle,  as  many  have  done ; 
and  this  view  is  the  further  supported  by  the  fact  that  the 
stem  presents  no  property  of  double  refraction  in  polarized 
light,  as  repeated  observations  have  shown.  He,  more- 
over, takes  the  opportunity  of  remarking  that  he  was  as  unable 
as  was  Kiihne  to  confirm  Leydig's  statement  respecting  the 
transverse  atriation  of  the  stem.  "When  it  is  examined,"  he 
says,  "  with  a  power  of  KXK)  diameters  (Ocular  No.  1,  and 
system  No.  9,  k  immersion,  of  Hartnack)  no  doubt  can  be 
entertained  as  to  its  homogeneity  and  as  to  the  non-existence 
of  transvcrae  striation." 


REVIEWS. 


PoprxAB  Physiology. — 1.  ^4  Manual  of  Animal  Pkysioh0, 

for  (he  use  of  Non-merHcal  Students.  By  JdiiN  Stiea, 
M.D.  London:  Cliurchill.^2.  A  Manual  of  Popular 
Physiology ;  being  an  allempt  to  eicpiuin  the  Science  o^ 
Life  in  Intellect  ml  Language.  By  lIuN'HV  Lawson,  M.D 
London  ;  Ilardw  iekc. 
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The  publication  of  two  manuals  almast  simultaueonsly, 
devoted  to  the  subject  of  physiolojjy  aiiif  for  the  instnictioa | 
of  unprofessional  pLTsona,  is  certainly  a  subject  For  cong;i*atii- 
lation.  Of  all  tlic  departments  of  human  knowledge  which! 
the  recent  progress  of  natural  sdenee  has  systematised  and' 
made  available  for  the  practical  use  of  mankind,  physiology 
is  undoubtedly  the  luost  important.  It  deals  with  the  facta] 
and  laivfi  of  life — than  a  knowledge  of  which  there  is  nothing 
more  important  to  man.  Jnst  as  lie  has  gained  a  knowlcdgal 
of  the  conditions  that  influence  his  lifcj  has  he  become  moreJ 
civilised,  more  healthyj  more  moral,  and  more  religious.  In,| 
utter  ignorance  of  the  laws  of  life  no  man  can  live.  Thai 
facts  with  which  he  becomes  instinctively  acquainted  serve 
liinij  in  his  barbarous  and  civilised  state,  tq  maintaiu  h]i\ 
existence  and  even  increase  his  race;  but  it  is  in  those  con- 
ditions of  society  where  men  are  taught  those  laivs  of  life 
which  are  the  result  of  sufficient  investigation,  that  we  can 
alone  anticipate  the  healthiest  existence  and  the  highest 
moral  and  religious  development.  It  has  been  only  witliin 
the  present  century  that  physiology,  by  embracing  the  sta- 
tistics of  life  and  death  in  large  communities  of  men,  and 
tracing  minutely,  with  the  aid  of  the  microscope,  the  minute 
details  of  the  changes  which  go  on  in  the  system  to  produce 
these  grand  results,  has  been  in  a  position  to  claim  the  atten- 
tion of  man.  It  now  comes  forth  with  an  authority  which  ^| 
ought  to  compel  its  priucijilcs  to  be  listened  to  and  its  pre-  ™ 
cepts  to  be  taught  to  all  whn  have  an  interest  in  liealth  and 
life.     We  would  here  especially  sugges^t  to  those  who  are  en^ 
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gsged  ia  microscopic  mvestigations  into  the  nature  of  those 
changes  which  go  ou  ia  the  tissuea  uf  the  brjdy,  tlsat  they 
should  make  the  knowledge  they  thus  gain  aa  practical  as 
possihle.  Let  them  not  be  satisfied  witk  the  heaut,v  or  the 
iiiU'rt'Rt  of  minute  vital  changes,  but  let  theui  Btri\t!  to  con- 
nect them  with  the  great  laws  of  life  b_v  which  the  population 
of  the  world  is  maintained  and  human  health  and  liuppiuess 
secured.  Microscopical  research  is  not  au  end,  and  the  mi- 
cro«cupe  i»  only  an  instrument  to  help  the  eye  to  investigate 
the  more  minute  phenomena  of  matter,  in  whatever  form  it 
presents  itself.  Of  all  the  practical  directions  in  which  a  , 
fondness  for  microscopic  research  may  be  made  available 
for  the  benefit  of  the  individual  who  makes  it,  and  for  the 
circle  in  which  he  moves,  is  that  of  striving  to  understand  the 
laws  which  regulate  the  healtliful  existence  of  his  own  body. 
Tlie  raaii  who  acquires  any  kind  of  knowledge  at  the  expense 
of  health  has  made  a  poor  exchange,  and  the  highest  use  to 
wiiich  Imman  knowled^je  can  be  applied  is  to  gain  good  health 
and  len|;th  of  days.  As  intrixluctions  to  a  knowledge  of  the 
great  laws  of  life  which  are  already  known,  we  can  recommend 
the  manuals  named  alKive  They  diflcr  in  matter  and  style, 
but  they  have  the  same  object  in  view.  Dr.  Shea's  is  a  plain, 
straightforward  account  of  the  phenomena  of  life,  and  is  the 
result  of  much  reading  and  reflection;  Dr.  Lawson  is  much 
more  discursive,  does  not  hesitate  to  introduce  his  own  views 
of  phenomena,  and  endeavours  to  amuse  whilst  be  instructs. 
If  we  were  asked  for  what  class  of  readers  they  are  adapted, 
we  should  say  that  Dr.  Shea's  manual  was  Ijcst  adapted  for 
a  class,  whilst  Dr.  Lawson's  would  be  foniid  more  available 
for  private  reading  and  self-instruction.  >  e  will,  however, 
endeavour  to  give  our  readers  an  idea  of  tnese  useful  little 
books  by  extracts  from  those  (jortions  of  the  books  which 
treat  of  microscopical  subjects.  We  first  give  an  extract 
from  Dr.  Shea's  account  of  the  blood. 

"Bt0OD-coBPti8ci.e8.— Two  varieties  of  corpasctes  exist,  red  and 
white.  As  aeen  under  the  microscope,  they  are  flattened  cell;!,  of  n  cir- 
cuUr  form,  ihc  red  preiientiiig  either  a  bright  or  dark  central  spot,  mt 
tliej  arc  broughr  in  und  out  of  focus. 

"  Rtd  corjumclei  are  present  in  large  numbers  in  the  blood;  their  dia- 
meter varies  fi-oin  ^g^th  to  toSnth  of  an  inch,  and  their  thickncsx  h  about 
nli^Qfan  inch.  When  examined  singly  lhp,y  appear  ulmost  colfHir- 
le«B,  And  it  i»  O'lily  when  viewed  in  ntimbvrs  thut  they  exhibit  the  fliirid 
colour. 

"White corpvtcle*  are  much  less  nnmerous  than  the  red,  not  utore  than 
one  white  to  fifty  coloured  beinp  present  in  human  blood.  As  a  rule, 
their  diumeter  is  greater  than  ihflt  of  tbo  red  corpuscles,  and  mav  be 
estimated  at  d^tb  of  an  intb.  The  form  and  appearance  af  the  vor- 
puBcleg,  both  red  and  white,  variea  greatly,  according  to  the  character  of 
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the  liquid  in  whkb  thiijr  float.    The  colour  t>f  the  blood  may  eTen 
altered  b^  «  cbange  of  form  in  the  corpuaules.     Tliua  it  is  probibk 
the  (lifTercnce  io  colour  uf  arterial  and  venous  blood  depends  i>n  at 
altered  form  of  the  rorpusclea  contnined.    When  subject  to  the  action] 
of  water,  corpuscles  swell,  beome  (.'unves,  or  even  round,  and  nt»7  at 
length  burst. 

"  With  regard  to  the  structure  of  red  blood-corpuscles,  they  tnaj 
considered  to  be  cells,  proTidcd  with  an  elastic  cell-wiill,  envlusing  nppa-J 
reritly  homogeneous  cotitenti  impregtmted  with   rvd  coluuriiig  lusiier,  | 
callcnl  hajmatttie.     The  white  corpuscles,  however,  seem  to  contain  gra- 
nular matter,  the  cell-wall  being  8c»rcely  ever  visible  unless  the  cor* 
puscies  ure  treated  with  water  or  dilutetl  neid,  when  the  cell  become 
distendLHl,  and  tbe  wall  separated  from  the  enclosed  matter. 

"  If  the  minute  Te«seU  in  the  web  of  a  frog'a  foot  are  exunined,  botli 
Tarieties  of  blood  corpuscles  will  be  seen  hurrying  along  in  tbe  correnl 
«f  the  blood,  the  tvA  moving  rapidly  in  the  <:entrc  of  the  stream,  the 
white  passing;  more  slowly  along  ttie  sJdeji  of  the  vessels. 

"The  functions  served  by  the  blood-cells  have  not  been  determined 
aor  has  it  been  ascertained  how  or  where  they  are  formed.     The  luo 
'probable  source  of  their  origin  is,  that  they  are  formeii  from  the  chyla^ 
And  lymph  corpuscles  poured  into  the  blood  from  tbe  thoraeie  dvct,-  as  in 
ihe  guneral  current  of  the  blood,  corpuscles  in  iuterme<Siate  stages  of 
developinent  are  always  found,  and  indeed,  occasionally  the  lluid  in  the 
thoracic  duct  has  a  red   tinge,  supposed  to  be  due  to  the  comuienciugi 
development  of  faa>mBtine  tn  the  interior  of  the  chyle-corpuscles.     Doubts] 
less  the  hlood-celb  are  contiiiunlly  underj;i>ing  decay,  whilst  others 
being  generated  to  supply  their  place ;  and  lUfut  likely  they  are  derive 
in  the  manner  just  noticed,  for  they  are  proved  not  to  be  developed  b] 
&isi<in  of  the  pre-existing  corpuaelea. 

"Chemically,  the  blwud  may  be  regarded  as  an  alkaltne  fluid,  coru« 
posed  printipsilly  of  wiiter,  containing  a  certain  amount  of  solid  matter^ 
Aiuoiigsit  the  more  important  components  of  ibe  solid  matter,  hcemaiinAl 
may  be  tnentioned.     It  is  slated  to  contain  iron,  and  ia  found  mixed  withJ 
globuline,  the  compound  being  termed  cnior. 

CieMteal  CtmpotUum  o/ihe  Blood. 
Water ,  795 


Blood 


^Solid  matter 


riljcmaline...  8 

Corpuscles    ,..■(  Wo h aline  ...  140 

Uroii  .,..,,...  1 

Fibrino 3 

Albumen 40 

Fat    ..,,„,......,......... 2 

Salt* g 

Eitrnctive  mattor i 

1000 


"Tbe  diSeretice  between  venous  and  arterial  blood,  as  regards  colour*] 
has  been  alreudy  uoiiced;  but  other  ditfereucea  exist;  thus,  in  the  arte^J 
rial  fluid  there  is  less  albumen  and  mure  fibrine  thoii  in  the  venuua.] 
Moreover,  the  specific  gravity  is  lower,  tbe  amount  of  red  corpuscle 
greater,  nnd  probably,  the  proportion  of  ojtygen  larger  in  tbe  arterial^ 
blood. 
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"  Thf  ^wttuitji  of  Mood  in  ihe  lodg— The  precise  determination  of  thii 
pint  IS  (ilfficult.  It  haj  heen  Ibutui  ihnt  if  jjumeroue  vessels  in  tbe  body 
of  nn  aniiiial  are  opened,  aisd  the  blfjod  permitted  to  pour  from  thein,  « 


File*  ar  ruulrj-ufl  uf  n'li  curpu* 
r«li^,  eviiiliitinjr  B  jifculinr  wia- 
I^EDc;  thnt  tLrM  cciriiijii'li.-i  po»- 
i»  of  nuuuns  iDgfUicr  uiil  id- 
ling bj  Ibcjr  bfUkit  •uirneci. 


® 


Blciod-cur)itut1id :  a  and  i.  the  Iwo  diffarcnV 
kppeariUEei  of  red  Barjtiaadia. 


Iirge  quantity  can  be  collected.     In  this  manner  it  bus  been  eitimntod 
that  the  weigbt  of  tbc  blood  is  to  tbat  of  tbe  body  : 

As  1  to  13  iu  &a  ox. 
„  1  to  18  in  a  horse. 
„  1  to  16  ia  &  dog. 

These  data  can  onlj  be  an  approximation  to  the  truth ;  for  howeTor 
freely  the  vessels  are  opened  and  the  blood  pertnitted  to  flow,  still  a  large 
quaiititj  must  remaiti  in  the  body.  Nor  can  such  an  experiment  ns 
made  on  tbe  human  subject,  except,  indeed,  in  ea.<(es  of  execution.  It  is 
stated  that  as  much  as  24  lbs.  of  blood  were  tateu  from  a  decapitated 
female.  Applying  the  results  of  experiments  on  other  animals  to  the 
human  body,  it  appears  that  the  amount  of  blood  contained  may  he 
estiiDAied  at  IS  lbs.  to  20  Iba." 

We  now  give  an  extrafrt  from  Dr.  Lawson'a  account  of  the 
^ilia : 

"  The  larger  bronchial  tubes  are  lined  on  the  inside  bj  a  beautiful  deli- 
cate  down,  soft  as  velvet,  of  which  1  have  just  placed  a  portion  under 
the  microscorie  ;  and  what  a  pretty  sight  is  presented — a  field  of  corn  in 
miniature!  This  down  h  furuied  by  an  almost  infinite  number  of  ex- 
tremely minute,  hair-like  filaments,  resting  on  club-shaped  projections. 


V\g.  *).— A  pertloB  ftt  the  liniug   nicnibniiiB  of  tlit 

A,  particles  at  nialter;  c^  llic  CilU. — Tbe  antiwB  tadtcata 
the  dlTfclion  at  tbc  carKiita, 

and  perpetually  moiling  in  one  direction,  giving  exactly  that  appearance 
to  the  eye  which  is  produced  by  a  meadow  iwnyed  in  gentle  utidukting 
cnrvea  by  tbe  action  of  the  wind  [vide  fig.  40),    I  now  drop  a  amaU 
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quantity  of  »  solution  of  potash  upon  the  specimen,  and  I  have  a  "dis- 
sulvlng  Yiew  "  proiluced,  fur  the  elegant  little  filamenU  (cilia)  have  Tan* 
iahed. 

Surelj,  these  exquisite  organisms  are  not  without  a  purpose ! 
must  be  some  office  which  tbej  fulfil, 

"  Ob,  happj'  living  tbiugs !     No  tongue 
Tlicir  CK-autj  miglit  deciiirc  : 
A  E[inng  of  love  gushed  from  my  heart. 
And  I  bles!s«d  them  unaware." 

The  tilla  always  move  in  one  diractlon,  and  in  the  bronchial  tubes  tli 
is  toward  the  windpipe^upwarila.  Hence  all  particks  of  dust,  all  sor. 
of  materials  in  a  finely  powdered  state,  whiuh  may  beawidentalljr  sucks 
in  during  respiration,  are  prevented  descending  into  and  accumuJatii 
in  the  air-cells  by  the  iiiduence  of  thetie  cilia.  A  small,  almost  atomii 
purtioH  of  road  dust  we  often  draw  into  the  lungs  on  a  bluatr^  snmmer 
daj,  hut  it  effects  no  injury,  for  it  hardly  bits  got  in  before  the  dlk  "  i 
It  ID  hund,"  aud  it  is  sent  back  again  from  one  lo  the  other  till  it  hii' 
reached  the  mouth, 

"  Were  it  not  for  this  grand  provision,  all  the  millers  and  stonecutt 
would  be  exterminated  in  a  very  short  period.  Even  as  it  16,  thej  ' 
meet  their  deuth  aouner  than  other  folk,  because  of  the  iiiubility  of 
cilia  U)  prevent  all  the  particles  entering.  A  more  energetic  atom  tfal 
usual  wiil  elude  their  vigilance  and  slip  down  occasionally,  and  this  beic 
oft  repeated,  the  collected  matter  siet^  ir.fiammation  and  other  murbii 
pi-ooesses  agoing,  which  end  in  the  extinction  of  life.  The  bronchii 
tubes  and  windpipe  are  composed  of  a  kind  of  gristle  or  cartilage,  mixe 
with  tissue  of  sinewy  description ;  and  irv  addition  to  these  there  sre  i 
few  Abres  of  muscular  tissue  (flesh).  These  tDuscular  tilaments 
bardly  be  seen,  but  a  very  ingenious  experiment  has  shown  us  the 
eKisfcence.  Musclu  always  contracts  when  galvaniMd,  and  therefore  if  i 
galvaiiiu  sbnck  ciiuses  the  luog  tis»ue  to  contract,  it  probably  contain 
muscle.  An  English  phy»iolo;rist  having  dissected  out  the  lung  an 
bronchial  tubes  of  itn  animal,  placed  the  entire  organ  so  that  the  openin| 
of  the  windpipe  was  opposite  the  fiatni-  of  a  candle ;  next  he  applied  th 
wires  of  the  galvanic  battery  to  the  lung,  and  he  heard  the  air  rush  ou^ 
and  saw  the  candle  extinguished." 

Witli  tUese  estracta  we  must  conclude  our  notice  of  the 
manuals,  commcuding  them   to  the   notice  of  all   who 
aaiious  to  acquire  or  spread  a  knowledge  of  the  first 
ciples  of  physiology. 


Three  Lectures  on  ihe  Formation  of  Mttcus  and  Pus,  being' 
ibe  Lumleian  Lectures  of  Ike  Royal  College  of  Phy»ician», 
By  Dr.  T.  K.  Chambkrb. 

The  Lumleian  lectures  have  this  year  been  delivered 
Dr.  Chambers,    the  subject  choscu  being  the   formation 
inticus  and    pus.     The  use  of  the  microscope  is  of  cour 
fBsential  in  re&earcbee  such  as  those  which  Dr.  Cbambezt^ 
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»ilfl,  and  we  therefore  give  a  hrief  abstract  of  the  lectures 
taken  from  the  report  of  our  contemporaryf  the  Lancet.  "A 
pbysiotogical  fellow  of  our  eolJege,"  says  Dr.  Chambers^ 
"was  in  the  habit  of  regarding  his  patients  as  so  many 
'mucous  membranes.'"  The  term  waa  no  exaggeration,  for 
to  the  medical  man  the  mucous  membrane  is  alUimportant. 
Most  of  the  drugs  administered  to  his  patients  act  on  it, 
and  all  are  introduced  through  it.  The  business  of  mucous 
membrane  is  to  offer  a  passage  for  oxygen,  water^  fat,  albu- 
men, and  other  nntrimentary  substancest  and  to  defend  the 
less  easily  renewed  tissues  beneath  itj  from  the  deleterious 
action  of  external  agents.  These  functions  are  performed  best 
when  it  is  bedewed  with  a  moderate  watery  exhalation,  and 
not  with  mucus.  It  rauat  not  be  supposed  that  the  secretion 
of  mucus  is  the  special  function  of  a  mucous  membrane; 
in  fact,  the  membrane  is  most  active  whcu  there  is  least 
mucus.  The  secretion  which  usually  moistens  its  surface, 
possesses  nothing  of  that  stringy  adherent  character  by 
which  we  recognise  mucus.  It  is  transparent  and  watery, 
and  contains  the  epithelial  scales  shed  from  the  surface. 
Shed  epitlielia  are  found  also  in  mucus,  but  uot  as  a  peculiar 
characteristic.  Its  most  obvious  characteristic  is  the  pre- 
sence of  transparent  viscid  bodies  of  an  oval  form,  and  with 
one  or  more  nuclei  in  their  interior ;  the  fluid  in  which 
these  are  placed  eeems  to  be  that  whence  the  peculiar  con- 
siatcnce  and  adhesiveness  of  the  mucus  is  deri^'ed.  This  seems 
to  be  the  ciise,  since  oval  globules  similar  to  those  of  mucus 
con.stitute  the  bulk  also  of  pus,  which  has  entirely  distinct 
attributes  and  properties.  Professor  Henle's  view  with 
regard  to  these  globules  seems  very  planaiblc.  He  considers 
them  as  young  epitlielia,  prematurely  moulted  from  the 
body.  The  condition  which  produces  them  is  an  arrest  of 
development.  The  peculiar  structure  of  epidermal  tissue  ia 
well  known,  consisting  of  cells  flattened  exterually  by  pressure, 
and  rounder,  looser,  and  more  globular  as  they  approach  the 
inner  surface.  This  is  the  structure  of  both  the  scarf-akin 
and  mucous  membrane;  the  former  coveritig  the  whole 
external  superficies  of  the  body,  the  latter  acting  as  a  pro- 
tection for  the  surfaces  of  the  various  internal  viscera  and 
canals.  The  •'  mucous  globules,"  of  which  mention  has  been 
made,  appear  to  be  the  young  epithelial  cells,  and  may  be 
seen  by  removing  the  external  layer  of  scales  more  advanced 
in  development.  They  are  exactly  identical  with  the  inner 
strata  of  the  epidermis,  the  rete  mucomtm  of  Malpighi.  Dr. 
Chambers  give.s  a  very  minute  account  of  the  development  of 
theae  epithelial  cells.     He  savu 
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"The  appearnnue  they  ^a*e  in  tlmt  of  all  matter  wben  it  fir 
on  litb.  Tlie  telescope  and  the  iiiicroticop«  equitllj  reveal  to  tu  tbese 
nebuls  as  the  earliest  imJieatJon  of  vitnlity,  drawing  the  surrounding 
clinos  towards  n  central  point,  then  exhibiting!  that  central  point  &$  ft 
kernel  or  nucleus.  And  then  thia  kernel  becomes  the  parent  of  new 
centres,  individual  and!  separate,  and  these  ao^ain  etartinj;  [vlacesofnev 
action,  The  dawn  of  Yitalitj  is  exhibited  in  the  coalescence  of  moleculea 
uf  organic  niKlter  $q  as  to  form  nuclei,  which,  under  favorable  circuui- 
Stancea,  deTclop  either  aeparnte  cells  or  ti.tsiaes. 

"  Up  to  ttis  point  each  focus  of  life  seems  to  be  a  separate  indi-ridunl. 
It  takea  in  nourishment  by  its  innate  power  from  without ;  it  increawa 
in  tAze  and  alters  in  shape.  And  this  alteration  in  shape  aeems  prtn- 
cipally  to  take  place  from  witfiin.  It  is  not  mereljr  nn  ng|rregation  out- 
side of  new  molecules,  but  n  plastic  cUange  of  internal  apparance.  Nay, 
more — it  possesses  the  faculty  of  giving  birth  to  an  individual,  and  so  to 
a  succession  of  individu»!<),  like  itself.  No  better  evidence  of  automxUc 
existence  can  probablj?  be  given. 

"  These  phenomena  can  be  seen  without  much  difficulty  In  the  glubule* 
of  mucus.  That  which  unawera  best  ii*  what  we  ofttii  e.fpectorate  in 
little  seuii-transpurcnt  gelatinous  lumps  from  the  broudii  in  the  raorriing 
after  expnaure  to  nij^Ut  air.  This  must  not  be  mixed  with  water  or 
be  allowed  to  coo!,  but  kept  at  the  temp«rature  of  the  body,  and  put 
iniraediately  under  a  lens  of  as  high  a  power  as  you  can  command.  iJr. 
Beale  showed  mt;  the  phenomena  first  under  a  S4ih,  but  I  Lave  seen 
them  very  well  uudcr  an  8  th  inch  in  an  old-fashioned  Powtfl's  microecupe. 
Keep  your  eye  fixed  on  one  nuctcnr  mass,  and  you  wit)  often  see  » 
gradual  change  in  its  appenrance.  First  a  clcnrcr  nucleus  appears  in  it; 
then,  as  you  guie,  two,  three,  or  more  smaller  nuclei.  Then  the  fine 
ffranular  speck  iiitn  its  sides  coalesce  into  a  nucleus.  Then  you  see  that 
It  has  a  bulge  in  its  side^  and  that  a  nucleus  furms  a  bud,  and  then  has 
a  coostiicted  neck  or  atalk.  And  then,  perhaps,  >f  you  are  lucky  enough 
to  get  the  mucus  in  motion  witUont  losing  Mght  of  your  object,  the  bud 
may  float  oiFns  a  separate  globule.  Or  the  whole  globule  may  divide intl 
two  each  with  a  separate  nucleus. 


"  A  temperature  below  that  of  the  body  seems  to  check  this  deren 
ment,  but  you  may  often  keep  it  on  by  means  of  a  spirit-lanip.  The 
globules  in  which  1  have  seen  it  tjtke  pliice  are  those  from  the  trachea, 
trom  the  os  uteri,  and  frum  warm  freshly  passed  urine  in  cases  of  io' 
flamed  bladder. 

"  When  the  fluid  has  got  drietl  up  by  the  beat  thus  constantly  applied, 
you  may  in  some  degree  restore  its  activity  hy  moisteninif  it  with  a 
viscid  animal  fluid,  Buch  as  aatlva.  The  greater  part,  indeed,  ia  broken 
up  into  molecules,  and  these  show  no  disjjosition  to  unite  into  globulei, 
but  among  thpm  will  remain  some  globules  unbroken,  and  these  will 
sg^ain  form  new  nuclei,  and  bud  us  ihey  did  at  first." 
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"Each  of  the  globules  appears  to  be  a  centre  of  life,  into 
which  nourishment  passes  from  the  outaide,  aud  enables  them 
to  increase  in  number."  "  Mucus/*  says  the  lecturert  "  raay 
be  regarded  as  a  parasite,  receiving  fpom  the  body  its  nutri- 
ment indeedj  but  not  its  form  nor  its  claim  to  vitality." 
The  siniilar  globules  forming  the  bulk  of  pns  are,  when  in 
freshly  secreted  matter  of  all  shap^  and  sizes  irregular, 
budding,  with  or  without  nuclei ;  but  in  that  which  has  been 
secreted  some  time,  the  globules  are  nearly  all  of  one  size, 
eveo,  and  spherical.  This  seems  to  indicate  a  general  change 
of  form  by  time — a  certain  completion  of  creation  in  that 
which  has  been  the  longest  formed.  The  growth  of  these 
globulca  is  not,  in  Dr.  Chambers'  opinion,  comparable  with 
that  of  ordinary  cells ;  for  some  of  the  buds  spoken  of  are 
not  derivatives  from  the  central  nuclei,  but  new  starting- 
pcnnts  of  growth.  He,  therefore,  considera  the  globules 
themselves  a^  nuclei,  or  rather  composed  of  nuclear  matter. 
Dr.  Beale  has  shown  that  when  tissues  are  steeped  in  a 
solution  of  carmine,  the  nuclei  or  young  growing  matter  in 
them  are  the  only  parts  which  receive  a  permanent  stain. 
Now,  the  entire  mass  of  the  raucous  globules  receives  a 
permanent  stain  from  carmine,  and  they  appear,  therefore, 
to  be  equivEJent  to  the  nuclear  matter  of  ordinary  cells. 
The  question  now  arises  as  to  how  these  mucous  globules  make 
their  way  to  to  the  surface  of  the  membrane,  where  they  are 
found.  They  are  developed  beneath  the  epithelium,  whereas, 
when  we  find  them,  they  are  quite  uncovered.  Dr.  Buhl, 
of  Munichj  has  shown  that  they  undergo  a  modification,  and 
pass  through  the  epithelium.  He  has  seen  them  in  transitu. 
Dr.  Chambers  suggests  that  these  bodies  may  want  the 
solidity  they  appear  to  possess,  and  yet  have  a  definite  shape 
and  form,  and  considers  it  at  least  an  open  question,  whether 
both  epithelial  scales  and  elementary  globules  may  not 
possess  rather  the  properties  we  attribute  to  fluids.  The 
observations  of  Henle,  Kiudfleisch,  aud  others,  Dr.  Chambers 
remarks,  "  seem  to  show  that  the  pus  or  mucus  globule  on 
mucous  membranes  is  the  material  of  young  or  reuovated 
epithelial  cells,  arrested  in  its  development  at  the  earliest 
dawn  of  life,  before  it  has  assumed  the  form  of  a  cell,  when 
it  is  tis  unlike  its  destined  final  form  as  an  egg  is  to  a 
chicken.  They  aeera  to  show  that  in  this  state  it  may  be 
thrown  directly  off  by  the  epithelium  being  broken,  or  it 
may  pass  into  the  substance  of  the  epithelium.  In  either 
case  it  does  not  part  with  the  low  degree  of  life  it  has  ac- 
quired ;  but  neither  does  it  acquire  a  higher  degree ;  it  goes 
on  propagating,  but   nothing  more,"     Biihl'a   observations 
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differ  from  tUoac  of  HindfleiBch  in  this  particular.  Buhl 
contends  that  the  epithelial  ceUs  increaBe  by  simple  division. 
Bindfleisch  asserts  that  he  has  watched  a  process  going  ou 
analogous  to  that  of  yelk  divisiou.  It  appears  that  both 
may  be  right. 

In  his  third  lecture,  Dr.  Chambers  treats  of  the  chemical 
nattire  of  pus  compared  with  that  of  mucus,  and  enters  into 
some  details  as  to  the  productiou  of  pus  under  inflammation, 
and  the  various  external  agents  which  may  aflfect  the  mucous 
membrane.  He  also  makes  some  very  able  remarks  upon 
the  manner  in  which  various  drugs  act  beneficially  in  certain 
diseases  through  the  mucous  membrane.  Some  of  Dr. 
Chambers'  speculations  are  certainly  wild,  and  he  frequently 
clokes  a  very  simple  and  obvious  fact  under  a  multitude  of 
words;  nor  have  the  lectures  the  merit  of  much  originality, 
being  more  a  summary  of  what  has  been  done  on  the  sub- 
ject than  anything  else :  but,  on  the  whole,  they  are  well 
worth  the  attention  of  physiologists  and  pathologists,  and 
will  prove  a  useful  addition  to  the  English  literature  of  the 
subject. 


NOTES  AND  CORRESPONDENCE. 


Bmnlight  ninminatioii  of  Biatom*. — Dr.  Maddox  {whose  skill 
and  success  in  obtaining  micro-pliotographs  is  well  known) 
remarks,  in  a  letter  to  me,  dated  I28th  Jiilvj  "  I  have  seen  in 
the  photograph  what  I  never  aaw  in  the  object  with  the  most 
caretiil  illumiuation."  Some  years  ago,  in  one  of  my  com- 
munications to  tlie  Society,  "  On  obtaining  Photographs  of 
Microscopic  Objects,"  I  mentioned  the  very  peculiar  distinct- 
ness with  which  markings  on  test-objects  were  shown  on  the 
screen,  and  expressed  my  opinion  that  the  photogpraphs  might 
aid  in  determining  their  structure.  Dr,  Maddox's  remark 
having  revived  this  irapressionj  I  placed  my  microscope  in 
strong  sunlight — illuminated  the  object  with  the  eoncave 
mirror  aiid  an  achromatic  condenser  of  lar^e  apertnre.  As 
a  consequence,  the  illumination  was  so  intense  that  no  object 
could  be  looked  at  directly  through  the  microscope,  as  the 
eye  would  not  endure  the  light  for  an  instant.  To  look  for 
markings  was  precisely  like  attempting  to  discern  spots  on 
the  sun's  disc  through  a  telescope  without  the  protection  of 
sun-glasses ;  but  by  taking  the  red  and  green  glasses  off  my 
sextant  (which,  combined,  gave  a  pleasant  neutral  tint  to  the 
Bun),  and  laying  them  on  the  caps  of  the  eye-pieces,  the  light 
was  toned  down  to  just  the  right  pitch,  and  the  markings  on 
aii  ike  viost  difficult  tests  were  easily  and  quickly  brought  out 
■with  remarkable  distinctness.  In  objects  of  extreme  difficulty 
the  parabolic  dispenser  may  be  employed,  directing  the  sun- 
light with  the  piane  mirror.  With  the  achromatic  condenser 
and  direct  sunlight,  the  sap  circulation  in  Anacltaris  is  beau- 
tifully shown. 

I  feel  that  some  apology  is  due  for  the  smallncss  of  this 
aUQOuneement,  but  as  many  who  use  the  most  costly  micro- 
scopes  and  apparatus  appear  to  use  them  principally  for  the 
purpose  of  displaying  the  markings  on  the  roost  difficult  tcstSj 
to  these  anything  should  be  welcome  that  will  aid  in  stimu- 
lating or  coaxing  an  expression  into  the  reluctant  aspect  of 


their  favorite  objects,  and  who  can  easily  contrive   arratige- 
mentB  for  holding  glasses  of  various  shades  and  colours. 

In  many  instances,  with  artificial  iUnmination,  the  hest 
effect  would  be  obtained  by  throwing  the  most  intense  light 
posBible  on  the  object ;  but  in  this  case  the  light  fatigues  the 
eye  and  destroys  its  Bcnsitivenesa.  It  is  then  usual  either  to 
lower  the  achromatic  condenser,  or  to  employ  a.  lamp  with  a 
blue  shade  J  but  by  placing  a  light  moderator  of  coloured 
glasses  over  the  eye-piece,  the  object  may  be  examined  with 
the  strongest  light  obtainable. — F.  H.  Wenham. 
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Oq  Coloured  niaminat  iau — Since  Mr.  Wcnliam  called  my 

attention,  a  lew  duy^  past,  to  the  employment  of  strong 
sunlight  passed  through  an  achromatic  condenjscr,  behind 
the  object,  and  coloured  glasses  over  the  eye-piece,  in 
the  exaraiuatiou  of  various  objects,  the  markings  of  which 
under  the  ordinary  method  of  illurainatiou  are  somewhat  in- 
distinct,,  1  have  made  a  few  trials  with  such  colours  ob  were 
to  hand.  They  were  not  of  a  saflicieutly  extended  character 
to  cuablii  me  to  say  in  what  particular  class  of  objects  the 
methotl  may  be  found  most  useful,  therefore  these  remarks 
may  prove  of  very  little  value. 

The  exteraal  contour  of  many  pale  ohjerta  appeared  more 
defined;  in  insect  strnctnrea  the  internal  pai'ta  were  more 
distinct,  with  Ixjlder  shades  giving  contrast  relief  to  the 
other  parts.  It  appeared  retjuisite  to  seek  the  coloured  glass 
most  useful  to  appiopriate,  what  1  would  call,  the  false  light, 
otherwise  in  many  objects  it  did  not  offer  anything  striking. 
The  coloured  glasses  tried  were  Light  orange,  medium  or  ^ 
rather  blue,  intense  gi'cen,  intense  neutral  tint,  and  carbuucleB 
red.  They  were  variouslyarranged.  The  fii-at  two,used  together, 
gave  a  vei*y  pleasant  tint  to  the  field,  but  I  do  not  think  they 
were  of  sufficient  intensity  to  permit  of  long  employment 
without  fatigue  to  the  eye.  Many  of  the  diatoms  gave  their 
iuterstrnctural  lines  very  distinctly.  Intense  green  alone  had 
a  fine  eflect  in  Aulacodiscus,  Arachuoidiscua,  Reliopelta, 
cottou-fibre  of  Zustcra,  &c.  Deep  neutral  tint  appeared 
useful  in  the  examination  of  the  paler  kinds  of  Aeari ,  the 
orange  colour  gave  to  the  deeper  coloured  Acari  a  depth  in 
their  structural  parts.  The  carbuncle  red  scarcely  permitted 
any  structures  to  be  seen.  Tlic  same  glaasos  placed  behind 
the  condenser,  also  behind  tlie  object,  were  not  equal  ia 
efll3ct  to  when  placed  over  the  eye-piece.  Tire  neutral  tint, 
however,  seemed  to  throw  up  some  structures  witli  more  defi- 


"nition  when  behind  the  shdc.  Over  the  prism  in  the  camera 
lucida,  the  imtige  of  many  objects  appeared  very  strongly; 
the  pencil  indistinct.  The  more  or  less  translneent  structures, 
as  the  feet  and  claM'a  of  Acari,  liad  considerable  boldness, 
and  the  foreshortening  in  the  claws  was  more  marked.  Pos- 
sibly  many  of  these  variations  may  be  due  to  the  nature  of 
the  glass  employed  in  the  slide  and  objective,  also  of  the 
medium  in  which  the  object  was  mounted,  and  might  there- 
fore relate  to  these  as  well  as  to  the  objects  themselves. 

Having  much  nsed  sunlight  concentrated  by  a  prism  and 
condenser  in  photomicrography,  I  consider  the  use  of  coloured 
glasses  over  the  eye-piece  with  sunlight  will  render  service  in 
cases  of  doubtful  structure.  Sunlight  with  the  parabola  was 
employed  by  the  Rev.  Mr.  Osborne  in  his  examination  of 
Clost<frium  Lunula,  '  MJc.  Jouru.,'  No.  VIII.  Mr.  Jaljez 
Hogg,  in  the  third  edition  of  his  work  on  the  '  Use  of  the 
Microscope/  says  in  examining  the  same  object:  "Strong 
daylight  should  be  transmitted  through  coloured  glasses  pro- 
posed by  Mr.  Rainey,  and  adapted  to  |-iuch  condenser,  using 
i  objective."  I  expect  an  equal  if  not  a  better  efl'ect  would  be 
fonnd  by  using  sunlight  and  coloured  glasses  over  the  eye- 
piecRj  as  suggested  by  Mr.  Wenham.  I  was  not  able  to  suc- 
cessfully use  the  parabola  for  producing  photograph  nega- 
tives.— It,  Mjddox, 


Method  of  Dry-mounting  Entomological  and  other  Objecta.— 
Have  ready  a  number  of  rings  punched  from  thiu  gutla 
percba,  supported  on  lead,  folded  in  thin  paper,  to  prevent 
"jagged  "  edges.  Place  the  specimen  on  the  slide,  then  the 
ring,  the  specimen  being  in  the  centre;  then  place  a  round 
cover  on  the  ring,  taking  care  to  centre  it  to  the  round 
opening.  Steady  t!ie  cover  by  means  of  a  needle,  and  apply 
a  gentle  heat  beneath  the  slide.  The  gutta  j>erc!ia  will  be- 
come trausparent,  and  a  gentle  circular  pressure  applied  by 
the  needle  will  cause  both  glasses  to  adhere.  Allow  the 
slide  to  cool,  and  afterwards  remove  the  superfluous  gntta 
pcrcha  with  a  penknife.  The  edge  of  the  cover  must  then 
be  cemented  with  varnish,  applied  in  very  small  quantity  at 
first.  A  second  coating  will  complete  the  preparatiou. — 
Thomas  Siiarman  RAfcfii,  Melbourne,  Australia. 
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The  autlior  adverts  to  the  opinion  generally  received  Trith 
regard  to  the  existence  of  apolar,  unipolar,  bipolar,  and 
multipolar  nerve-cells,  and  observes  that  if  cells  having  Buch 
very  diflcrent  relations  to  tlie  nerve-fibres  they  are  suppoaed 
to  influence,  as  apolar,  xinipolar,  and  multipolar  cells,  do 
actually  exist,  as  many  different  kinds  of  action  must  be 
admitted.  For  it  is  hardly  likely  that  a  nerve-cell  unoon- 
uccted  with  any  fibre  can  affect  the  fibres  at  a  distance  trom 
it  in  the  same  way  as  a  cell  acts  upon  fibres  which,  are  in 
atructnral  continuity  with  it.  Neither  is  it  probable  that  a 
cell  with  but  one  fibre  proeeeding  from  it  can  constitute  au 
organ  which  acta  upon  the  same  principle  as  the  cell  from 
which  two  or  more  fibres  proceed.  If  no  fibre,  or  but  one 
fibre  proceeds  from  certain  cells,  the  formation  of  complete 
nervous  circuits,  at  least  in  these  instances,  is  impossible; 
and  if  it  be  admitted  that  circuits  do  not  exist  in  every  case, 
a  strong  argument  is  advanced  against  the  existence  of  such 
complete  circuits  as  a  necessary  or  fundamental  condition  of 
a  complete  nervous  apparatus.  Sut  if  it  can  be  shown,  on 
the  other  hand,  as  the  author  maintains  is  the  case,  that  all 
the  supposed  apolar  and  unipolar  cells  have  at  least  two 
fibres  proceeding  from  them,  the  fact  must  be  accepted  in 
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avour  of  tbe  view  that  such  complete  circuits  may  exist, 
'vfiile  the  fact  that  the  fibres  connected  with  many  cells  have 
Tjeen  seen  to  proceed  in  opposite  directions  some  distance 
fifter  leaving  the  ceHj  is  a  very  strong  argument  in  favour  of 
eiich  general  iufcrence,  and  at  the  same  time  an  explanation 
of  many  arrangements  mhich  are  observed  coustantly  in 
coniiectiuU  with  nerve-tibres  in  various  tissues. 

Many  observers  have  described  apolar  and  unipolar  cells 
in  ganglia  in  different  parts  of  the  frog.  The  author,  on  the 
other  hand,  has  failed  to  discover  any  apolar  or  unipolar  cells 
in  this  or  ia  any  other  animal,  and  considers  that  the  apparent 
absence  of  fibres,  and  the  presence  of  one  fibre  only  in  con- 
nection with  a  cell,  result  frora  the  defective  modes  of 
preparation  generally  employed.  He  maintains  that  every 
nerve-cell,  cenlral  or  peripheral,  has  at  least  two  fibres 
'  proceeding  from  it.*  In  many  cases  he  has  demonstrated 
jthat  these  fibres  pursue  opposite  directions,  and  he  considers 
ithat  such  an  arrangement  is  general,  and  therefore  necessary. 
The  author  considers  himself  justified  in  drawing  the  follow- 
ing concluF'ions  from  observations  he  has  made  during  the 
last  three  years  : 

1st,  That  in  all  cases  nen'e-fihrcs  are  in  bodily  connection 
with  the  cell  or  cells  which  intluence  them,  and  this  from  the 
earliest  period  of  their  formation. 

2nd.  That  there  are  no  apolar  cells,  and  no  unipolar  cellSj 
in  any  part  of  any  nervous  system. 

3rd,  That  every  nerve-cell,  central  or  peripheral,  has  at 
BiMt  two  fibres  in  connection  with  it. 

pTliough  the  present  inquiry  is  limited  to  the  structure  of 

the  particular  cells  connected  with  the  ganglia  in  different 

•  parts  of  the  frog,  the  author  has  studied  the  arrangement  of 

nerve-cells  and  ner^'e-fibres  in  nervous  centres,  as  well  as  at 

their  peripheral  distribution,  in  many  different  animals. 


•  The  word  "  cell "  is  only  used  in  a  general  sense,  as  being  shorter  and 
more  convenient  than  "  eleDieiilai7  part.  It  ooaaists  merely  of,  lat,  mat- 
ter in  a  liviuif,  active  stale  (jftrmutai  matter),  uid  2iid,  matter  resultiag  from 
cliBD^es  occurrinf*  in  this  {/armed  mtUerial).  In  PI.  XIII,  what  ii  ordi. 
uarjlj  termed  "nucleus"  and  "nucleolus"  of  tbe  nerre-fibfe  eonststs  of 
germinal  or  living  matter,  wliile  the  matter  at  the  lower  part  of  the  cell  and 
the  nerve-fibres  are  formed  materia].  A  ntrve-Hbre  caunol  produce  a  new 
nerve-fibre,  but  tbe  "  nucleus"  or  germiual  matter  of  a  nerve-fibre  can  pro- 
duce new  nerve-fibre.  The  formed  matter  never  produces  matter  like  itself. 
Germinal  matter  can  produce  matter  like  itself,  and  from  this  formed  mate- 
rial may  result. 


1 ,   General  description  of  the  ganglion-^ceth  connected  with  the 
sympathetic  and  other  nerves  of  the  frog. 

The  general  form  of  these  cells  is  oval  or  spherical ;  but 
tbe  moat  perfectly  formed  ganglion-cell  is  more  or  less  pear 
or  balloon-shaped  in  its  general  outline,  and  by  its  uarrow 
extremity  is  continuous  with  nerte-fibrea  which  may  be  J 
followed  into  trunks. 

Tlie  figure  represents  a  well-forraed  ganglion-cell  from  a 
ganglion  close  to  one  of  the  large  lumbar  nerves  of  tlie  little 
green  tree  frog  {Hyla  arborea).  The  substance  of  the  cell 
consists  of  a  more  or  less  granular  material,  which  by  the 
slow  action  of  acetic  acid  becomes  decorapoacd,  oil^j^lobules 
beiug  gradually  set  free.  Near  the  fundus  or  rounded  end 
IB  seen  the  very  large  circular  nucleus  with  its  nucleolus. 
In  some  of  these  cells,  at  about  the  central  part  or  a  little 
higher,  are  a  number  of  oval  nuclei,  some  of  which  are  in 
connection  with  fibres.  The  matter  of  which  the  mass  of  the 
cell  consists  gradually  diminishes  in  diameter,  and  contracts 
so  as  to  form  a  fibre,  in  which  a  nucleus  is  often  seen.  At 
tbe  circumference  of  the  cell,  about  its  middle,  the  material 
seems  gradually  to  assume  the  form  of  fibres,  which  contain 
numerous  nuclei,  and  these  pass  around  the  first  fibre  in  a 
spiral  manner.  Thus  iu  the  fully  forvted  cell  a  fibre  contes 
from  the  centre  of  the  ceil  [straight  fibre),  and  one  or  more 
fibres  {spiral  fibres)  proceed  from  its  surface.  These  points 
are  represented  in  fig,  16,  PI.  IX,  Vol,  XI,  'Transactions  of 
Microscopical  Society.^  * 

2.  On  the  formation  of  gangliott-cells  in  thefuHy 
fomtedfrog. 

The  subject  is  arranged  under  the  three  following  heads, 
but  as  it  would  not  be  intelligible  without  figureg,  it  will  not 
be  given  in  abstract.  The  developraeut  of  these  cells  and 
many  other  structures  may  be  studied  in  the  ftilly  formed 
auimal  as  well  as  iu  the  embryo. 

d.  Ganglion-cells  developed  from  a  nucleated  granular 
mass  like  that  which  forms  the  early  condition  of  all  tissues. 

A.  Ganglion-cells  formed  by  the  division  or  splitting  up  of 
a  mass  like  a  single  ganglion -cell. 

c.  Ganglion-cells  formed  by  changes  occurring  in  what 
appears  to  be  the  nucleus  of  a  nerve- fibre. 

•  Tiie  specimen  from  which  this  drawing  waa  taken  lias  been  seen  bj 
many  observers. 
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3.  Further  changes  in  the  ganglion-ceU  after  its  foTmation. 

Under  this  head  the  movement  of  the  cell  from  the  point 
where  its  growth  commenced  is  described.  It  is  shown  that 
the  two  fibres,  which  at  first  seem  to  come  from  opposite 
extrerailiea  of  the  ccllj  he  parallel  to  each  other,  Thc?y 
increase  in.  length,  and  subseqiiently  one  is  seen  to  be  twisted 
round  tite  other,  as  ahowa  iti  the  figure.  Sometimes  the 
fibres  below  the  point  where  the  spiral  arrangement  exists 
run  parallel  for  a  long  distance,  but  at  length  pursue  oppo- 
site directions.  The  author  con8idei*s  that  the  formation  of 
the  ganglion-cell  commenced  at  the  point  where  the  fibres 
diverge^  and  that  subseiiueutlj  the  cell  moved  aivay, — the 
parallel  fibres,  which  at  length  become  straight  and  ^pirat, 
being  gradually  formed  or  drawn  out  as  it  were  from  the 
cell. 


4.  Of  the  spiral  fibre  of  the  fully  formed  ganglion-celi. 

The  spiral  fibre  or  fibres  can  be  shown  to  be  cotitinuoua 
with  the  material  of  which  the  body  of  the  ceU  is  compoaed, 
as  well  as  the  straight  fibre,  but  the  former  are  connected 
with  its  surface,  while  the  latter  proceeds  from  the  deeper 
and  more  central  part  of  its  substance. 

There  are  luatiy  nuclei  in  connection  with  the  spiral  fibrCj 
and  Beveral  nuclei  of  the  same  character  insbcdded  in  the 
Bubatance  of  the  mass  of  which  the  cell  is  composed.  Tliese 
latter  nuclei  seem  to  be  connected  with  au  earlier  condition 
of  the  matter  which  becomes,  when  more  condensed,  spiral 
fibre.  A  great  ditt'erence  is  observed  with  regard  to  the 
estent  of  the  spiral  fibre  in  cells  of  different  agea.  In  the 
youngest  cells  the  fibres  near  the  cell  are  both  parallel  to 
each  other,  but  as  the  cell  grows  one  is  seen  to  be  coiled 
round  the  other  ;  and  the  number  of  coils  increase  as  the  cell 
advances  in  age,  while  the  matter  of  which  the  fundus  of  the 
cell  is  composed  gradually  becomes  less^apparently  in  con- 
sequence of  undergoing  conTcrsion  into  fibres.  Nuclei  are 
found  in  the  course  of  the  straight  fibre,  as  well  as  in  connec- 
tion with  the  spiral  fibre.  Nuclei  have  been  demonstrated 
in  connection  with  the  dark-bordered  fibres  near  their  origin 
and  near  their  distribution  in  all  tissues. 

Next  tbllowa  a  discussion  "on  the  essential  nature  of  the 
changes  occurring  during  the  formation  of  all  nerve-cells^  aud 
on  the  formation  of  spijal  fibres/'  but  this  is  not  adapted  for 


an  abstract.     The  term  "  nucleus"  is  only  employed  in  a ; 
general   sense.      The   author   believes  that    the    "  nucleus," 
"  nucleolus,"   and   centres   within  the  hitter  ("  nucleoluli") 
merely  represent  centres  of  difl'erent  ages.      He   considers 
that  the  matter  of  the  nucleus  becomes  gradually  transformed . 
into  the  formed   matter  around   itj  and  generally  that  these] 
bodies  are  merely  centres  which  arise  in  pre-cvisting  centres. 
He  maintains  that  from  the  outer  formed  matter  connected] 
with  the  fibres  new  nerve-cells  could  not  be  produced,  while] 
he  holds  that  from  the  nuclei^  nucleoli,  and  contained  centres,] 
entirely  new   and  complete  cells  could  be  evolved.     So  he] 
cousidcrs  that  the  difference  in  the  properties  and  powers  of 
the  formed   matter  on  the  one   baud,  and  the   nuclei    andl 
nucleoli  on  the  other,  depends  upon  these  two  kinds  of  matter] 
having  arrived  at  different  sta.ges  of  existence.     That  which  is] 
formed   cannot  form  new  formed    matter,    nor  appropriatQl 
nutrient   material  j    but  the  living  germinal   matter  of  the! 
nucleus  can   be  resolved  into  formed   matter,  and  it   caal 
appropriate   inanimate   pabulum,    and    confer   u[K>n    it    the] 
same  wonderful  (vital)  powers  which  it  possesses  itself,  and' 
which  were  communicated  to  it  from  pre-eiisting  germinal 
matter. 


7,  Of  Ihe  fibres  in  the  nerve-tritnh  contimtom  with  the  slraighi 
and  spiral  fiiifea  of  the  ^anglion-celh. 


A 


The   concluBlons   upon  this    important    question   ai% 
follows  • — 

1st.  That  in  some  instances  very  fine  fibres,  not  more  than 
the  Tro..'rf>-i7th  of  an  English  inch  in  diameter,  are  alone 
continuous  with  both  straight  and  spiral  ftbres  of  the  gan-> 
glion-cells.  ^ 

Snd.  That  a  dark-bordered  fibre  may  be  traced  to  tb^H 
ganglion-cell  as  the  straight  fibre,  while  the  spiral  fibres  are^ 
continued  on  as  very  line  fibres. 

3rd.  That  the  spiral  fibres  may  be  continued  onwards  as  a 
dark-bordered  fibre  which  may  even  be  wider,  at  least  for 
some  distance,  than  the  fibre  continued  from  the  straight 
fibre. 

4th.  That  both   straight  and    spiral    fibres  may  be 
tinuous  with  dark-bordered  fibres. 

It  is  therefore  quite  certain  that  the  spiral  fibre  is  not  con* 
nective  tissue,  although  the  author  considers  it  probable  that 
many  German  observers  may  adopt  this  view  until  they  have 
an  opportunity  of  seeing  the  fibres  themselves. 


con«^| 
tcoii*^ 


PROCEEDINGS    OF    SOCIKTIES, 


307 


8,  Of  the  ganglion-cells  of  the  heart. 

The  author'*  conclusions  are  quite  opposed  to  those  of 
KiJllikerj  who  states  that  all  the  cells  are  unipolar,  and  that 
the  fibre  always  passes  in  a  peripheral  direction,  also  that  the 
transcurreiit  fibres  of  the  vagus  have  no  connection  with 
these  cells.  The  author,  oa  the  contrary,  affirms  that  the 
cells  have  at  least  two  fibres  coming  from  Ihem,  that  some  of 
the  fibres  pass  towards  the  heart,  and  others  towards  the 
brain.  He  regards  it  as  veiy  probable  that  many  at  least  of 
these  ganglion-cells  are  connected  with  fibres  of  the  vagus. 
Kolliker  has  also  stated  (1800)  that  many  apolar  cells  could 
be  »eeu  in  the  heart,  ganglia,  and  in  the  bladder.  The  author 
has  been  able  to  demonstrate  fibres  in  connection  willi  bo 
many  cells  which  appeared  devoid  of  fibres,  that  he  considers 
himaelf  justified  in  denying  the  existence  of  apolar  aud  uni- 
polar cells  altogether. 

Next  follow  some  observations  on  "  the  ganglion-cells  and 
nerves  of  arteries ;"  *'  on  the  councction  of  the  gauglion-celSa 
with  each  other  j"  and  the  paper  concludes  with  a  description 
of  the  so-called  "capsule"  of  the  ganglion-cell,  and  a  dis- 
cussion on  the  nature  and  formation  of  the  connective  tissue 
and  its  corpuscles  in  the  immediate  neighbourhood  of  nerve- 
fibres. 

The  paper  is  illustrated  with  forty-seven  drawings  of  the 
specimens,  mtignified  from  700  to  1700  linear;  aud  the 
author  states  that  many  of  the  specimens  will  probably  retain 
the  appearances  he  has  copied  for  several  months.  All  the 
preparations  have  been  made  in  the  same  manner.  An 
outline  of  the  process  has  been  already  given  in  the  author'a 
previous  communications,  but  the  author  is  aware  tliat  it  may 
be  some  time  before  tlie  correctness  of  his  conclusions  is 
generally  admitted,  in  consequence  of  the  difficulty  of  pre- 
paring demonstrative  specimens. 


Toi,,  III, — jvrir  sen. 
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Jane  bth,  1863. 

Further  Ouservations  in  favour  of  the  vitw  that  NekvK"^ 
FIBRES  never  e?td  in  Voluktary  Miscle.      By   Liosei 
S.  Beale,  M.B.,  F.R.S.,  Fellow  of  the  Royal  College 
Physicians,  Professor  of  Physiology  and  of  General  aofl 
Morbid  Anatomy  in  King^a  College,  London ;  Physician 
to  Kiiig^s  College  Hosjjita!,  &c. 

(Plate  XIII.) 

Fkw  atiatomtcal  inquiries  of  late  years  have  excited  moT 
interest  than  the  present  one.  Since  my  paper  published  in 
the  '  Philosophical  Transactions '  for  the  year  1860,  severa" 
memoirs  have  appeared  in  Germany.  In  my  paper  just  pul 
lished  ui  tlie  last  volume  of  the  '  Transactions/  I  have  replie 
to  the  statements  of  Kiihne  and  Kolliker,  but  I  had  not  sue* 
eeeded  in  acttiitlly  tracing  the  very  fine  nucleated  fibres  I 
had  demonstrated  from  one  imdonbted  nerve- trunk  to 
another.  As  a  demonstra/ion,  therefore,  ray  conclusions 
were  defective,  though  the  only  explanation  to  he  offered  of 
facts  I  had  observed  was  tliat  included  in  the  view  I  pro- 
pounded in  ray  first  paper.  The  question  between  my  oppo-^ 
nents  and  myself  upon  this  matter  is  not  one  of  interprets 
tioii,  but  a  question  of  simple  fact.  I  assert  that  the  fin^ 
nerve-fibres  can  be  followed  much  further  than  the  poii 
■where  Kiihne  and  Kolliker  maintain  the  ends  or  termination 
arc  situated,  iif  the  specimen  be  so  prepared  as  to  prevei 
destruction  of  these  most  delicate  fibres,  and  the  refraetii 
power  of  the  medium  be  such  as  to  enable  us  to  see  them. 

1  propose  to  present  to  the  Royal  Society  next  session 
paper  in  which  I  shall  demonstrate  the  truth  of  the  con- 
clusions I  have  arrived  at;  but  aa  ray  specimens  are  already 
prepared,  and  during  the  last  few  months  several  drawings 
have  been  msde,  I  hasten  to  give  a  short  statement  of  facts, 
in  order  that  those  who  have  been  led  to  conclusions  opposed 
to  my  own  muy  have  an  opportunity  of  studying  the  ver 
same  muscle, 

The  great  width  and  refractive  power  of  the  large  elemen- 
tary fibres  of  the  pectoral  of  the  common  frog  render  it 
impossible  to  follow  for  any  great  distance  amongst  them 
nerve-fibres  of  the  ^7i,,",-f,T5th  of  an  inch  =^ '000187'"  in  dia- 
meter; and  I  have  therefore  long  been  searching  for  a  very 
thin  voluntary  muscle,  with  fine  fibres,  which,  like  the 
bladder  of  the  frog,  could  be  examined  without  the  necessity 
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|«f  malting  thin  sections,  and  thereby  deranging  the  relation 
lof  ail  the  finest  and  nooBt  delicate  structures.  Such  a  muscle 
I  have  found  in  the  extensive  myh-hyoid  of  the  little  green 
\tTee~froff  {Hyla   arborea.)       The  elementary  flbrps   of  this 


I  muscle  are  scarcely  more  than  the 


4h  of  an  inch  =  -0036' 


iin  diameter;  and  as  there  are  but  two  layerSj  the  fibres  of 
I  which  are  at  right  angles  to  each  other,  ail  the  stnictures  in 
the  muscle  can  be  demonstrated  most  beautifully.  The  very 
,luug  thin  muscular  fibres  are  not  too  close  for  exact  obscr- 

ration.  The  vessels  can  be  readily  injected.* 
These  specimens  have  been  prepared  upon  the  same  plan 
;as  others,  and  are  preserved  in  glycerine,  which  enables  me 
ito  press  the  thin  muscle  and  separate  the  fibres  further  from 
teach  other,  while  the  finest  fibres  of  the  nerves  are  prevented, 
tby  the  viscid  medium,  from  breaking  or  from  being  so  com- 
pressed amongst  the  other  tissues  at?  to  be  destroyed  or  ren- 
idered  invisible.  The  muscle  must  be  prepared  when  quite 
!fresb,  otherwise  the  fine  nucleated  fibres  are  completely  dis- 
integrated. The  capillaries  were  injected  as  in  the  other 
cases.t 

»  In  this  thin  musclcj  networks  formed  by  bundles  of  dark- 
[bordered  fibres,  consisting  of  from  two  to  five  or  six,  may  be 
Tery  easily  shown^  and  with  high  powers  (700  to  3000  dia- 
meters) the  very  fine  nucleated  fibres  resulting  from  the 
division  and  subdivision  of  these  in  a  dicbotomousf  manner, 
can  be  readily  demonstrated. 

I  In  this  thin  muscle  I  have  often  followed  individual  fine 
iBucleated  nerve-fibres,  now  over,  now  under  muscular  fibres, 
liBometimes  crossing  transversely,  sometime*  obliquely,  and 
^iometimcs  running  for  a  certain  distance  parallel  to  the  fine 
muscular  fibre.  The  drawing  accompanying  this  paper  ren- 
•ders  further  description  unnecessary.  I  shall  enter  into  full 
'detail  in  my  commuiiicatioa  next  session ;  but  as  the  summer 


*  The  verj  thin  and  wide  intercostal  muscles  of  the  Cliamcleon,  after 
leaving  been  soaked  in  gljccrine,  maj  be  separated  into  two  Iflyers,  external 
[.and  iHtenml  intereostah,  in  eacli  of  which  the  finest  rnmincaiioijs  of  (he 
nervc-fibrea  may  be  followed,  and  their  relation  to  tlie  jareolcmnis  dciiion- 
atratcd.  Tlie  long  elKinenlary  fibres  of  the  thiii  tubular  part  of  tlie  tongue 
of  (lie  same  animal  are  also  favorable  Cor  this  inrefrtigatinii  •  but  liie  Qjiitue- 
leojj  is  onlj  to  be  obtaiticd  occasionally,  and  Ihe  Biuscle  of  the  grt-eii  tree- 
ifrog,  above  referred  to,  possesses  mnny  Bdvaiits^es, 

•f  Aa  the  details  of  tlie  mode  of  preparing  these  stiecimeos  \rould  occupy 
m'oi'}  pages,  I  iiiust  defer  etitering  into  this  p.nrt  of  tbe  quealion  ;  and  it  is 
Uaeless  to  give  the  outline,  as  sueceas  depends  entirely  o»  miuutiie. 

J  The  d^chotomous  division  is  most  common;  but  sonietinies  ibrce,  four, 
or  even  five  hranchea  result  from  the  division  of  one  fibre,  u  a  well  known 
to  be  the  caae  in  the  comiriDn  frog. 


^10 
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is  the  period  to  obtain  apecimcna  of  the  Hyla,  I  am  anxioi 
my  fellow-labourers  in  Gfrmnny  sliould  at  once  be  acquainted 
witli  the  advantages  of  tlie  tliin  muscle  alluded  to ;  and  I 
cannot  too  atrougly  recommend  tiiia  beautiful  little  frog, 
Tvliieli  they  have  tlie  advuntage  of  procurinfj  more  readily 
than  EugUsbmen,  for  microscopical  investigation.  All  the 
tissues  are  beautifully  distinct,  and  I  challenge  ttose  wbo 
are  iDterestcd  in  these  questions  to  discuss  them  with  me, 
selecting  the  tissues  of  this  animal  for  special  study. 


British  Association  for  the  Advancement  op 

Science. 


Newcastle  was  unfortunate  in  the  choice  of  its  time  for 
the  annual  meeting  of  this  Association.     It  was  in  the  midst 
of  the  holidays,  vilien   people  have  chosen  their  tours  and 
resting  places,  and  canTiot  be  disturbed.     The  consequenc 
has  been  that,  althoiig]i  Newcastle  did  its  best,  the  outsidfl 
public   were  fewer  in   number  and  repute  than  usual.     \A'fl 
have  looked  over  the  reports  of  the  proceedings,  but  eanfic 
find  any  matter  that  would  interest  our  readers ;  not  thafj 
there   were   not   subjects   brought   before    the   section  tlia 
would   have   interested  themj  but  that  it  is  impossible  thai 
scientific  accounts  of  these  meeting9  should  be   publislK " 
When    the  '  Athenaeum '   employed  a  scientific    reporter  it 
each  section,  its  reports  were  complete,  and  could  be  relic 
on,  but  now  that  it  merely  reprints  the  journals  of  the  Ass 
elation  and  copies  newBpa])er  reports,  its  acconnts  are  of  lea 
value.     We  have  often  thought  it  would  be  worth  while  fo 
the  Council  to  publish  an  authorised  report  of  the  proceeding 
at  the  time,  each  Bcction  naming  its  own  reporter  and  editoij 
The  newspaper  reports  are  admirably  done,  Ijut  it  19  too  mucl 
to  expect  that  ordinary  reporters  could  competently  supplj 
those   technical   details  which  constitute  the  real    value 
scientific   men  of  the   contributions   read    at    the    section? 
Thronich  the  kindness  of  the  author  wc  are  enabled  to  give 
the  following  abstract  of  a  paper  on   "  Life   in  the  Atmo-a 
sphere,"   read    at  the    Physiologieal    Section   on    SaturdavJ^ 
August  ;29thj  by  James  Sainuclsou,  Esq. 

The  author  comraenectl  by  saying  that  no  subject  it 
natural  history,  excepting  the  allied  one,  the  origin  of  spe 
cies,  had  of  late  excited  greater  interest  than  the  origin  e 
the  lowest  types  of  living  beings  on  the  globe,  which  had  led 
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mvestigation,  the  iudirect  effect  of  wliicli  had  been  to 
thtx>w  iVesh  light  ua  the  anatouiy  and  lil'e-ljistory  of  the 
mysterious  forms  of  which  the  subject  treats.  It  was  with 
the  latter  vieWj  chiefty,  that  the  author  laid  before  the  Aaso- 
ciatioa  the  results  of  his  reeeut  experiments  on  AtaioapUeric 
SlicrograpliY. 

First,  liowcverj  he  passed  briefly  in  review  the  leading 
facta  connected  with  the  "  Spontaneous  Generation"  contro- 
versVj  referring  to  the  opinions  held  by  tlie  advocates  and 
opponents  of  the  doctrine. 

These  views  have  at  various  times  been  published  in  the 
'  Microscopical  Journal,'  and  the  author  quoted  the  leading 
eipressious  of  Professor  Pouchet,  of  Rouen,  Messrs.  Jolly 
and  MuBset,  Sec,  in  favour  of,  and  those  of  Pasteur  in  oppo- 
sition to,  the  doctrine,  refcrriug  his  readers  to  the  various 
portions  of  this  Journal  in  wbicli  they  appeared  tor  a  full  ac- 
count of  the  controversy.  He  abo  touched  upon  the  esperi- 
ments  of  Wyman,  of  Boston,  wlio  has  recently  entered  the 
lists  as  the  advocate  of  heterogencsis,  and  of  his  own,  which, 
irreapective  of  those  he  has  published,  were  rather  adverse  to 
the  doctrine  than  otherwise.  An  out  readers  will  think, 
however,  Mr.  Samuelsou'a  experiments  to  be  now  described 
present  features  totally  opposed  to  what  ought  to  be  expected 
if  the  doctrine  of  heterogenesis  were  true,  for  he  found  in 
distilled  water,  containing  the  dust  of  various  countriea, 
many  of  the  chief  infusorial  animalculie  usually  supposed  by 
the  advocates  of  "  heterogenesis"  to  be  spontaneously  pro- 
duced in  infusions  of  decaying  organic  matters. 

Let  us  briefly  recapitulate  the  chief  results  of  these  experi- 
ments, lu  lft«>2,  in  conjunction  with  l>r.  Balbiani,  of  Paris 
(the  author  of  a  very  accurate  and  interesting  work,  recently 
published,  '^Ou  the' llcproductivc  Organs  of  Infusoria'),  he 
exposed  certain  infusions  in  Paris  and  Liverpool,  and  in  both 
places  and  in  all  the  infusions  the  aamc  forms  were  found 
amongst  dissimilar  ones.  Some  of  these  were  traced  to  the 
dust  on  the  windows  of  the  operators,  and  in  one  ease  Mr. 
SamueUon  found  in  pure  distilled  water,  after  it  had  been 
exposed  to  the  atmosphere  for  a  few  days,  the  same  form 
(Cercomonas  acifminata,  Dujardin)  as  he  had  found  in  bia  in- 
fusions, in  dust  taken  from  the  liigh  road,  and  in  the  cata- 
logue of  infusoria  forwarded  by  Dr.  Ealbiuui,  as  having  been 
present  in  hia  infusions. 

Encouraged  by  these  results,  the  author  obtained  dust  by 
shaking  rugs  imported  from  the  following  countries,  namely, 
MellMJurne,  Jajiaii,  Alexandria,  Tunis,  Triej^tc,  and  Peru,  and 
these  different  kiudti  of  duat  he  kept  uutil  Juuci  1863,  and 
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then  sifted  them  tUrougli  muelin  on  the  surface  of  difttilled 
water,  each  kind  having,  of  course,  its  appropriate  vessel  of 
water.  He  also  exposed  pure  tlistiiled  water  in  a  thrw- 
partitioned  box  covered  with  lids  of  blue,  red,  and  yellow 
glass. 

The  results  of  these  experimenta  he  read  before  tlic 
Academy  of  Seiences  iu  July,  and  in  the  same  month  he  re. 
peated  thera,  wliicli  were  ooucluded  just  before  the  meeting 
of  the  Association. 

The  followiug  are  the  results  obtaiued  from  this  double  set 
of  experimentB : 

In  the  case  of  the  distilled  water,  exposed  undffr  co- 
loured-glass lids  (partially  open),  the  glasa  jutereeptcd  the 
dust,  and  there  "was  liardiy  any  sign  of  life.  When  tlie  dust 
was  washed  into  the  distilled  water,  a  light  deposit  settled  at 
the  bottom  of  the  vessels,  and  on  examination  under  a  low 
power  the  subsequent  day,  the  author  found  mineral  particles 
imbedded  iu  a  gelatinous  film,  (lie  examined  the  deposit 
without  removing  it  from  the  vessel,  by  pouring  off  the  water 
and  placing  the  glass  vessel  itself  under  his  instrument.) 
This  film,  under  s  higher  power,  was  resolved  into  a  nia^  of 
minute,  tixed  monads,  possessing  a  tremulous  motiou.  The 
next  day  a  re-esamination  showed  that  these  monads  had  be- 
come active,  and  peopled  the  water. 

So  much  for  the  distilled  water  only.  Now  as  regnrds  the 
various  kinds  of  dust.  ^ 

In  that  of  Egypt,  Japan,  Melbourne,  and  Triesite,  life  waaW 
the  most  abundant,  and  the  development  of  the   differeut 
forms  was  very  rapid.     These  consisted  of  Protophytes,  Ehi- 
sopoda,  and  true  Infusoria.  ■ 

In  most  of  the  vessels  he  first  observed  the  forma  known  as" 
Monads  and  Vibrious;  and  from  these  he  traced  the  devclop' 
ment,  first  of  one,  and  then  of  another  species  of  Infusoria, 
In  the  dust  of  Eg^pt  he  found  anew  Ammba,  whose  motions 
were  very  rapid,  and  the  pseudopodia  of  which  he  compared, 
both  as  regards  their  shape  and  mode  of  formation,  to  the 
Boap-bubbles  blown  by  children  with  a  pipe.  He  described 
the  normal  globular  form  of  this  Amtsba,  its  gradual  changes 
until  its  pseudopmlia  were  in  full  action,  its  conjugation,  and 
Borae  other  phenomena  in  its  life-history. 

In  the  same  dust,  and  in  this  only,  he  clearly  traced  the 
development  of  Prolococcu^  viridis,  which  was,  at  las^, 
present  in  such  numbers  as  to  tinge  the  water  green. 

In  Egyptj  Melbourne,  and  Trieste,  he  found  Cerconionat 
acuminata  (Bujarditi),  which  his  colleague  and  he  had  found 
in  the  dust  of  Paris  and  Liverpool ;  and  iu  Kgypt  be  followed 
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tlie  (levelopmeut  of  an  entirely  new  form,  from  a  loug 
*' vibrioii."  He  tliiis  destii-ihfs  this  new*  tyjie:  *' It  was  an 
annulated  vermiform  ainmalcule,  the  ring  beiug  quite  {listinrt, 
and  each  one  furuislied  witli  cilia.  Tlic  whole  aeries  of  cilia 
extending  along  the  liody  acted  in  concert,  imparting  to  tlie 
animalcule  a  motion  precisely  resembling  Na'is  amongwt  fresli 
water,  and  Kcreis  amongst  marine  annelides. 

Beyond  the  distinct  fJasliing  of  the  cilia  (of  which  he  could 
not  count  the  number  on  each  riny),  a  circlet  on  tlie  anterior 
segment,  and  what  appeared  to  he  a  canal  running  tlirough 
the  whole  length  of  the  body,  neitlicr  organs  nor  members 
could  be  traced.  Each  ring  lend,  liowevet,  a  distinct  existence, 
for  they  were  cast  off  from  time  to  time,  and  moved  about 
freely.  The  animalcule  grew  by  the  subdivision  of  ita 
ring,  and  became  divided  by  their  separation.  It  moved 
freely  backwards  or  for^vards,  and  often  when  divided  into 
two  parts,  which  remained  attached  to  one  another,  an  in- 
dependent ciliary  aetiou  was  noticeable  on  each,  but  not  such 
as  to  interfere  with  the  movemtuts  of  the  whole. 

He  further  described  how  its  annulatcd  structure  was 
gradually  wjuvertcd  to  a  smooth  surface ;  and  some  other 
changes  which  he  observed.  Its  length  varied  from  -pL-j-  to 
-yIt.  inch ;  and  he  regai-ded  it  as  a  larval  form,  or  aeries  of 
forms,  bearing  the  same  relation  to  some  other  (uuknown) 
Infusorium  as  the  Strobila  larva  docs  to  some  of  the 
Medusae. 

In  the  dust  of  Japan  he  followed  the  de^Tlopment  of  a 
mouad,  first  into  what  appeared  to  be  a  minute  paramccium, 
then  into  Loxodcs  cnctiUuhis  (Dujurdiii),  and  finally  into 
Cotpoda  cttcidlus  (Dujardin),  and  his  experiments  arc  quite 
confirmatory  of  the  supposition  that  many  Infusoria  now 
classed  as  distinct  types  are  really  one  and  the  same  species 
in  diflereut  stages  of  development. 

He  also  found,  as  stated  by  Dr  Wallich,  that  certain 
Anacebse  [A.  radiosa)  are  only  another  stage  of  others  that 
have  been  described  as  distinct  types,  just  as  in  the  case  of 
the  Infusoria.  Our  space  will  not  admit  of  our  transcribing 
more  of  these  experiments,  the  recital  of  which  was  profusely 
illustrated  with  diagrammatic  plates,  but  wc  believe  our 
readers  VTill  agi*ee  with  us  that  they  open  out  an  entirely  new 
field  for  microscopists,  and  deal  a  heavy  blow  at  the  doctrine 
of  heterogenesis  as  at  present  understood.  Mr.  Samuclson'a 
conclusions  arc  in  one  sense  rather  ama&iug. 

In  drawing  attention  to  the  tenacity  of  life  poaacssed  by 
the  germs  which  were  revived  under  his  eye,  he  says  that,  iu  At* 
case,  they  survived  the  heat  of  a  tropical  sun  and  the  warmth 
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of  hin  room  j  but  in  that  of  Dr.  Poiichet  (the  leading  partt&sn 
of  spoutaueous  generation),  who  obtained  his  dust  from  tbe 
interior  of  the  pyramids  of  Egypt,  "they  retained  their  life 
20fX}  yciirsj  aud  then  survived  an  oil  batli  of  4(M)''  of  beat. 

We  eatinot  close  these  ob&ervatious  without  referring  to 
a.  useful  praetical  application  of  these  ex^ierimeuts,  suggested 
by  the  author,  and  approved  by  the  President  of  the  SectioUj 
Professor  Rollestonj  aud  by  many  geutlemen  who  were 
prejseut  at  the  delivery  of  the  lecture,  namely — the  es.ami- 
tiation  of  the  air  of  hospital  wardsj  in  order  to  trace,  if  pos- 
sible, the  existence  of  germs  likely  to  cause  epidemic  disease. 

Mr.  Samuelson  claimed  no  originality  for  this  suggestionj 
for  he  said  that  Dr.  Pouehet  had  spoken  of  such  an  investi- 
gation, but  he  believed  that,  with  the  peculiar  views  enter- 
tained by  the  Freneh  naturalist,  he  could  hardly  be  expected 
to  go  to  his  work  with  au  unprejudiced  mind,  and  with  a 
cbauce  of  practical  good  resulting.  He,  therefore,  recom- 
mended our  hospital  surgeons  to  make  the  test,  lu  this  view 
Professor  EoUeston  quite  concurred,  and  several  valuable 
hints  were  thrown  out  as  to  the  best  means  of  conducting 
the  investigation. 
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A  few  words  more  on  Benjamin  Mabtik. 
WiLLiAMSj  Assistant- Secretary. 

(Head  Oct.  Stli,  1862.) 

In  the  introduction  to  my  dcscriptiou  of  the  Martin  micro- 
scope, read  at  oue  of  the  meetings  of  the  Society  during  the 
last  session,  I  gave  some  particulars  of  the  life  of  Benjamin 
Martin,  the  constructor  of  that  beautiful  iuatrument.  I  was, 
however,  unable  to  give  any  account  of  his  early  life.  Since 
that  time  I  have  met  with  some  additional  information 
respecting  that  remarkable  man  which,  although  very  scanty, 
may  still  be  considered  of  interest  by  the  Society,  as  supplying 
a  deficiency  in  the  former  account.  I  have,  therefore^  with 
your  permission,  to  call  your  attention  to  "A  few  words 
more  on  Benjamin  Martin." 

Since  my  last  communication  I  have  ascertained  that 
Benjamin  Martin  was  bom  of  poor  but  well-conducted 
parents,  at  Worpleadon,  a  small  town  or  village  between 
Guildford  and  Woking,  in  Surrey,  in  the  year  1704.  He 
commenced  his  career  in  that  neighbourhood  at  a  very  early 
age,  as  a  ploughhoy.  Having  a  strong  desire  to  acquire 
knowledge,  and  being  gifted  with  extraordinary  perseverxince, 
he  succeeded,  by  tmremitting  application,  in  teaching  himself 
reading,  writing,  and  arithmetic,  and  acquired  such  profi- 
ciency that  he  was  able  to  undertake  the  instruction  of  others 
in  those  usefiU  and  necessary  arts.  Having  also  a  strong 
inclination  towards  mathematical  and  philosophical  specula- 
tions, after  a  while  he  abandoned  husbandry,  and,  devoting 
himself  to  more  congenial  pursuits,  persevered  in  such  a 
course  of  reading  and  study  as,  in  a  great  measure,  compen- 
sated for  the  want  of  original  education.  How  he  supported 
himself  during  this  time  h  not  clear,  bnt  it  was  pos- 
sibly by  teaching,  and  he  appears  to  have  -first  employed  him- 
self in  this  way  at  Guildford.     About  1735  he  settled,  as  a. 
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schoolmaster,   at   Chichester;    and    there,  about    1740,  a»1 
appears  Irom  the  advertisemetit  quoted  in  my  former  account, 
he  constructed  his  pocket  reflecting  niicrosoope. 

His  first  literary  production  was  the  'Philosophical  Gram* 
mar,''  published  without  date,  before  1 7do,  which  was  succeeded 
by  a  cumber  of  useful  introductory  works,  at  the  time  they 
were  published  of  great  value  to  the  student.  He  appears 
also,  in  one  part  of  his  career,  to  have  read  lectures  iii 
London  on  rarious  branches  of  natural  and  experimental 
philosophy,  which  arc  said  to  have  been  well  attended,  and  to 
have  given  much  satisfaction. 

I  have  taken  some  pains  to  ascertain  the  various  works 
published  by  Martin^  and  have  appended  to  this  account  as 
complete  a  list  as  I  could  make  out.  In  the  course  of  the 
necessary  investigations  for  that  purpose  I  have  met  with 
several  curious  pai'ticulars  connected  with  them,  and  relating 
either  to  the  author  or  to  their  publication,  which  may,  per- 
haps, be  of  some  interest.  They  are  chiefly  from  incidental 
notices  or  advertieementa  in  the  works  themselves.  Thus,  in 
the  'Young  Man's  Memorial  Book,'  published  in  1736,  at  the 
end  are  two  separate  announccmenta  of  "  Books  published  fof 
J.  Noon."  In  the  fii-st  of  these,  which  is  of  an  earlier  date 
than  that  of  the  book  it  is  appended  tOj  we  read,  "  Just  pub- 
lished, the  '  Philosophical  Oraniniar/  &c.,  &c.  By  Benjamin 
Martin."  This  was  his  first  work.  This  announcement  is 
succeeded  by  the  following  :^'*  NovCDiber  20,  1735.  Next 
week  will  be  published,  '^A  New  and  Complete  System  or 
Body  of  Decimal  ArithmetiCj'  &c,,  &c.  By  Benjamin  Martin,'' 
thus  giving  almost  the  very  day  of  the  publication  of  thatJ 
work,  and  also  proving  that  the  'Philosophical  Grammar*' 
had  not  long  preceded  that  date,  viz.j  1735.  In  the  secoii<! 
announcement,  which  is  evidently  of  the  date  1736  (that 
the  work  iu  which  it  occurs),  we  find,  "  In  the  press,  andJ 
next  February  wiH  be  published,  in  two  volumes,  '  The  Ifou 
Trigonometer's  Complete  Guide,'  &c.,  &c.  By  Benjai 
Martin."  In  the  'Description  of  both  the  Globes,'  &c.  (with^ 
out  date,  but  evidently  published  after  Martin  had  opened  hit 
■hop  in  London),  we  find  au  advertisement  or  notice,  to  which  1 
I  call  attention,  as  shoiving  how  widely  spread  was  the  renoiraj 
that  Martin  bad  acq^uired  as  an  optician.  It  is  as  follows  ;- 
"N.B. — Whereas  the  Jews,  pedlars,  &c.,  in  all  parts  ofl 
!Englaiid,  sell  visual  glasses  with  the  initials  of  my  name 
(B.  M.)  upon  them,  and  pretend  on  that  account  that  they 
are  of  my  make  and  were  bought  of  me,  I  thought  it  neces- 
sary to  undeceive  the  public,  by  assuring  tlicm  that  I  never 
Bold  any  to  those  who  hawk  goods  about  the  country,  the; 
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ti  sort  of  glass  too  bad  for  any  but  tlieraeelves  to 
Tecomraend,  or  for  any  one  to  buy  who  knows  anything  of 
optical  glasSj  or  baa  more  regard  to  the  safety  of  his  eyes  and 
the  ppeservatioD  of  his  eight  than  the  saving  of  his  money." 

In  the  same  work  i&  given. ''  A  Catalogue  of  Philosophical, 
Oplicalj  and  Mathematical  Instruments,  made  and  sold  by 
Benjamin  Martiiij  at  his  shop,  the  sign  of  Hadley's  Quadrant 
and  Visual  Glasses,  near  Crown  Courtj  Fleet  Street."  The 
prices  are  mentiobed,  and  among  them  ^e  find,  "  Lar^e 
parlour  compound  microscope,  £S  ISs.  6d. ;  ditto^  in  brass, 
£o  58, }  solar  microscopCj  £5  5s. ;  Wilson's  ditto,  with  appa- 
ratus, £%  12b.  6d, ;  ditto,  small,  £1  78.;  Dr.  Lieberknhii'H 
opaque  microscope,  £2  12s.  6d. ;  ditto  ditto^  £S  13a.  6d. ; 
aquatic  microscope,  £2  12s.  6d. ;  universal  compound  micro- 
scope, £5  5s, ;  pocket  compound  ditto,  £2  2a."  This  Ust  in 
curious,  as  showing  the  cost  of  various  microscopes  at  that 
time. 

Martin  also  publisbed  a  few  prints,  of  wbicb  a  list  ia  given. : 
They  were—'  Synopsis  of  Celestial  Science,'  Is.  6d. ;  '  Orbit  of 
Comet  of  1682  and  1?59/  Is.  6d. ;  'Wonders  of  Cometary 
World  Displayed,'  2a,  6d. ;  'New  Map  of  the  World,'  Is.  6d.; 
'  Map  of  460  Miles  round  London,'  6d. ;  '  Map  of  20  Miles 
round  London,'  6d, ;  Transit  of  Tenua  over  the  Sun,  January 
6th,  1761,'  la.  6d. 

In  conclusion,  I  append  a  list  of  works  published  by  Martin 
between  1733  and  1773,  a  period  of  forty  years,  which  I 
h&ve  endeavoured  to  render  as  complete  as  possible.  They 
amounttoforty,  and  are; — 'Philosophical  Grammar'  (the first 
of  bis  works);  *  Elements  of  Geometry,'  1733;  'Spelling-Book 
of  the  ArU  and  Sciences,  for  the  use  of  Schools;'  '  Decimal 
Arithmetic,'  1735;  'Young  Student's  Memorial  Book,'  1735; 
*  Description  of  the  Globes,'  2  vols,,  1 736 ;  '  Memoirs  of  the 
Academy  of  Paris,'  1740;  'Panegyric  of  the  Newtonian 
Philosophy/  1734;  *  On  the  New  Construction  of  the  Globes,' 
1765;  '  System  of  the  Newtonian  Philosophy,'  1759;  'New 
Elements  of  Optics,'  1759;  'Mathematical  Institutes,'  1759- 
64;  'The  Natural  History  of  England,'  1759;  'Biographift 
PbiloBophica,'  1764;  'Introduction  to  the  Newtonian  Phi- 
losophy,' 1765;  '  Institutions  of  Astronomical  Calculations/ 
1765;  'Description  and  Use  of  the  Air-pump,'  1766;  'De- 
scription of  the  Torricellian  Barometer/  1760;  'AppendLt  to 
Description  of  the  Globes/  1766;  '  PhUosoplua  Britannica/ 
3  vols,,  1 773 ;  '  Philosophical  Magazine  and  Miscellaneous 
Correspondence,'  1 4  vols. ;  '  New  Principles  of  Geography 
and  Navigation,'  1758;  *^  Familiar  Introduction  to  Experi- 
mental Philoeopby;'   'The  Transit  of  Teuus  E]i]^laiued/ 
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'The  Theory  aiid  Use  of  Iladley's  Quadrant  Explained j^ 
'The  Nature  and  Coustruction  of  Solar  Eclipses;^  '  Optical 
EBsaya  on  Curious   Subjects;'  'The  New  Art  of  SurveYiii|l 
hy    the   Goniometer;'    'The    Pruiciples  of  Pumpwork   £« 
plaitted ;'  '  The  Yoimf  Gentlemwi  and  Lady's   Philosophy,' 
1759 ;  '  A  New  IVeatise  on  Perspective ;'  *  System  of  Optic8,|^ 
1740;  'Logarithraologia,'  17-10;  '  Philology  and  Pliilosophici 
Geography/    1759;    'Philological    Library;'     'PLilobgic 
Grammar;'    Description    of    both    Globes,    the    Armillar 
Sphere,'   &c. ;    *  Description    of  his   newly  invented  Pock€ 
Reflecting  Microscope;'  '  Bibliotheea  Teclmologica.' 

This  list  is  taken  partly  from  the  Works  themselves^  in 
which  there  arc  frccjucnt  advertisements  of  his  publieations, 
and  partly  from  summaries  in  various  biogi'apliical  accounts 
of  Benjamin  Martin, 


On  Clean iNO  and  Prepabino  Diatoms. 
By  J.  A.  Tm.K. 

Believing   that  a  short  description  of  the   method   of 
"Cleaning  and  Preparing  Diatoms  for  Preservation/'  which 
I  have  found  advantageous,  may  be  of  some  service  to  thofie 
tcho  arc  nuacquainted    with  and   about  to  commence  th< 
practice  of  that  art,  I  am  induced  to  record  it;  and  if  it  b« 
found  to  lighten  their  labours,  and  to  produce  the  satisfactorj 
I  results  I  anticipate,  my  object  will  have  been  aceomplishedij 
1  It  is  nnneccBsary  to  state  where  to  look  for  diatoms,  as  thi 
[las  been  sufficiently  pointed  out  by  Professor  Smith,  in 
Jwork  on  the  *  British  Diatomacefe/  by  Dr.  Arthur  S.  DonkinJ 
[in  the  sixth  volume,  'Trans.  Mic.  Soc.  /  by  the  editors  of  thfi 
* Micrographic  Dictionary/    by  Mr.   Ralph,  in  the   fourtltj 
[  edition  of    *  Prichard's  Infusoria  /    by   Mr.   Boper,  in   th« 
'Trans.  Mic.  Soc,/  vol.  ii;  by  Mr.  Toinkins,  in  'Recreative 
(.Science,'  vol,  ii  j  by  Mr.  Tuffen  West,  in  '  Recreative  Science/I 
vol.  i;    and  by  many  other  experienced  wnters,  whOj 
gcthcr^vith  the  above-mentioned  gentlemen,  have  nearly  ex- 
hausted the  subject. 

I  will,  therefore,  commence  with  describing,  as  briefiy 

1  am  able,  a  plan  for  collecting,  cleaning,  and  mouuting 

fresh-wator  gathering",  taken  from  off  the  mud  of  a  road-side 

ditch ;    and  I   may  remark  that   any  other  description  of 

gathering,  guanoes  and  (osaiV  de\tosvt,3,iiiay  be  cleaued  and. 
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mounted   in  the  same  maiinepj  of  course  omitting  sucli   of 
the  flctaiJed  operations  as  arc  eviilently  unnecessary. 

Diatoms  arc  readily  collected  from  tlic  murt  wLcn  the 
latter  has  only  a  few  inches  or  no  water  at  all  OA-er  itj  pro- 
vided only  it  is  in  a  moist  state ;  and  the  plan  I  adopt,  and 
which  was  suggested  to  me  by  my  friend  Mr.  Currie^  of 
Addleetoae,  is  gently  and  lightly  to  detach  the  diatomaceous 
stratum  lying  upon  the  surface  of  the  miid  by  the  aid  of  ft  small, 
thin,  old,  silver  salt-spoon,  having  its  bowi-cdgc  in  the  same 
plane  as  its  shank  ;  thus,  the  lighter  and  smaller  the  spoon  is 
the  more  valuable  it  will  he  found  to  be.  If  carefully  per- 
formed, by  this  operation  a  small  portion  of  the  diatomaceoiis 
stratum,  in  some  cases  entirely,  iu  others  almost  entirely, 
free  from  siliceous  particles,  will  be  lifted,  and  may  be  trans- 
ferred into  tlic  collecting  bottle.  It  is  as  well  to  have  in  the 
bottle  some  water,  into  which  the  spoon  can  be  immersed, 
when  the  forms  will  readily  diffuse  themselves  in  the  fluid. 
Or  if  the  mud  from  which  the  collecting  is  to  be  made  has 
no  water  over  it,  but  yet  is  moist,  another  method  of  gather- 
ing the  forms  may  be  adopted,  namely,  to  roll  over  the 
diatomaceous  stratum  a  rather  large  camel-hair  brush, 
when  the  frustules  will  become  entangled  in  the  hairs  of  the 
brush,  and  may  be  separated  from  them  by  immersion  in  the 
water  in  the  collecting  bottle.  Having  by  either  of  these 
Bieaus  obtained  a  sufficient  quantity  of  the  material,  and 
suppose  it  to  consist  of  forma  not  quite  cleauj  the  next 
operation  is  to  strain  it  through  a  piece  of  thin  silk  gauze, 
by  which  means  any  large  pieces  of  vegetable  matter  are  got 
rid  of.  It  should  then  l3e  placed  in  a  small,  unglazed  saucer, 
with  about  {"  of  water  above  it,  and  exposed  for  a  few 
liours  to  the  inducncc  of  the  sunlight,  Mhieh  in  many 
instances  will  cause  the  diatoms,  which  may  be  known  by 
their  brown  colour,  to  rise  to  the  surface  of  the  impurities; 
and  they  may  then  he  separated  by  means  of  a  camel-hair  brush 
rolled  over  them  in  the  manner  already  described.  Also  in 
this  case  the  diatoms  may  frequently  be  obtained  absolutely 
pure,  and  requiring  no  further  preparation  than  boiliug  in 
nitric  acid  and  washing  in  clean  water.  However,  it  may  he 
found  that  they  have  not  risen  to  the  surface  of  the  impurities, 
or  if  they  have,  they  cannot  l)e  collected  by  the  brush  free  from 
silica,  in  either  of  which  cases  the  whole  of  the  gathering 
iu  the  saucer  maybe  transferred  into  a  large,  wide-uwuthcd 
bottle,  six  inchefi  liigh  and  two  and  a  quartt-r  inches  diameter 
inside,  a  few  drops  of  nitric  acid  added  to  kill  the  forms,  and 
Uie  bollle  two  tliifd*  (illcd  \iith  clean,  it  need  uot  be  distilletU 
water,  and  the  wliole  well  shaken.    The  mass  is  then  allowed 
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to  subside,  and  the  discoloured  water  poured  off.    Tliis  waal 
ing  operation  ought  to  be  successively  performed  until  tl 
supernatant  water  remains  coloyxlesSj  for  by  this  means  a 
great  deal  of  very  minute  matter  is  advantageously  got  rid  of^^ 

If  it  is  thought  advisablCj  the  Trashed  mass  may  now  bi^| 
subjected  to  the  action  of  boiling  s\ilphuric  acid  and  cldo» 
rate  of  potash,  according  to  the  method  described  by  Mr. 
Arthur  M.  Edward^  in  'Jour,  Mic.  Soc./  vol.  vii ;  or  if  notj^it 
roay  at  once  be  transferred,  if  of  considerable  bulk,  into 
^Florence  flask  ;   but  if  of  only  small  amount,  into  atcst'tubel 
six  inches  long  and  one  inch  diameter,  allowed  to  settle — ^J 
the  supemataut  water  being  poured  off  as  dose  as  possible 
covered  by  a  quantity  of  strong  nitric  acid,  sp.  gr.  1*5,  eqc 
to  its  own  bulk,  and  boiled  for  five  or  ten  minutes.     It 
then  poured  into  the  large  six -inch  bottle,  which  eliould  be' 
about  one  half  filled  with  clean  water,  with  which  it  is  well 
shaken,  allowed  to  settle  for  twelve  hours,  when  the  aci^H 
water  is  poured  from  off  it,  and  a  similar  amount  of  cleaa.™ 
water  again  added  to  it.     Again  the  fluid  ia  violently  aliaken 
for  upwards  of  five  minutes,  for  the  purpose  of   breaking 
down  and  getting  rid  of  the  flocculent  siUceous  matter  or 
mucus  with  which  the  diatomaceoua  frustules  are  generally 
connectedj  and  from  ivluch  tliey  can  be  completely  separated^ 
by  no  other  means  that  I  am  acquainted  with,  and  for  tha' 
knowledge  of  which  fact  I  am  indebted  to  the  kindness 
Dr.  Greville,  who  communicated  it  to  me. 

The  mass  is  again  allowed  to  settle,  until  the  superincni 
bent  water  appears  tinged  only  with  a  slight  milkiness ;  thi 
water  is  then  poured  off.     This  operation  of  washiug  is  sue 
CBBsively  repeated  until  the  water,  after  standing  for  half 
hour  above  the  settlings  and  examined  under  a  microscoj 
is  seen   to  contain  in  suspension  no  very  minute  siliceoi 
particles.     Any  larger  particles  which  may  be  present  wi 
have  subsided  along  with  the  forms,  and  will  be  got  rid  of 
the  next,  the  most  important,  operation. 

The  mass  is  now  placed  in  a  small,  thin,  flat-bottomedj 
porcelain  evaporating   ba&iu,  say  of  two  and  three-quart 
inches  diameter  and  half  an  inch  deep,  with  so  much  water  ( 
wdl  half  fill  the  basin ;  the  latter  is  put  upon  a  tabic,  and  ttl^ 
contents  allowed  to  subside,  but  not  quietly,  for  during  the 
subsidence  a  very  gentle  whirling  or  gyrating  action  is  given 
the  water,  similar  to  that  by  which  the  gold-washer  Beparate'| 
the  gold  from  the  gravel  in  his  round,  iron  washing-vessel 
The  diatomaceous  frustules  being  compai-ati^cly  light  and 
large  superficial  area,  are  more  readily  acted  upon  by  the 
moving  water  than  the  solid,  smaU  masses  of  siliceous  matter 
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are,  whichj  in  proportion  to  their  weight,  are  of  small  super- 
ficial  area ;  the  eousequence  is,  if  the  whirling  motion  is 
gratUially  reduced  in  force  until  it  is  altogether  discontinued, 
it  wiU  be  found  that  the  mass  has  arranged  itself  about  the 
centre  of  the  basin,  the  ailiccous  particles  being  below,  and 
the  diatoms  lying  as  a  stratum  upon  them.  The  latter  may 
DOW  eaaUy  be  separated. 

Again  the  slight  whirling  motion  is  given  to  the  vessel,  when 
immediately  a  cloud  of  diatoms  is  seen  to  rise  up  from  the 
mass  into  the  centre  of  the  water.  Into  this  cloud  the  capil- 
lary end  of  a  small  dipping-tube,  three  and  a  half  iuches  long 
and  a  quarter  inch  diameter  inside,  is  msertcd^  at  an  inclined 
angle,  when  at  once  a  portion  of  the  pure  diatoms  wUl  enter 
it,  and  from  this  they  may  be  blown  into  a  small  bottle.  By 
successively  performing  this  operation  a  very  large  proportion 
of  the  diatoms  may  be  obtained  in  a  pure  state,  and  ht  for 
mounting.  However,  there  are  certain  heavy,  compact  forraSj 
which  will  not  readily  rise  in  the  whirling  process,  such,  for 
example,  as  A/nphiietras  antedilaoiana^  THceraiium  Favus, 
Biddulphia  turgida,  &c.,  &c.,  which  will  be  found  at  the 
bottom  of  the  vessel  along  with  the  siUca,  These  may  be 
advantageously  picked  out  with  a  fine  needle  under  a  simple 
microscope. 

By  a  little  practice  and  dexterity  in  the  whirling  procesa^ 
so  as  to  produce  a  less  or  greater  amount  of  motion  of  the 
water,  the  lighter  forms  may  be  collected  separate  from  those 
more  dense,  for  the  former  will  rise  on  a  very  gentle  action 
being  given,  whilst  the  latter  will  require  rather  more  motion 
to  stLr  them. 

The  forms  thus  collected  may  then  be  washed  in  the  small 
bottle  two  or  three  times  with  distilled  water,  when  they 
will  be  in  a  satisfactory  state  for  mounting. 

It  is  requisite  so  to  apportion  the  water  in  the  bottle  to 
the  quantity  of  forrasj  as  that  when  the  latter  are  laid  on  the 
cover  they  appear  to  be  neither  too  abundant  nor  too  scant. 

The  slide  and  the  cover  about  to  he  used  should  be  made 
scrupulously  clean,  and  this  is  best  done  by  placing  on  them 
a  small  quantity  of  a  solution  of  "Ward's  washing  powder 
(a  packet  of  which  can  be  procured  at  any  grocer's  shop  for 
one  penny,  and  which  will  be  found  most  useful  for  removing 
balsam  or  grease  from  slides),  well  rubbing  them  with  the 
finger,  and  drying  them  with  a  clean  cloth.  Any  filaments 
from  the  cloth  should  be  picked  off  with  a  needle  under  the 
microscope. 

The  cover  should  then  be  made  to  adhere  to  &  slide,  by 
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firat  breathing  on  the  latter,  and   then  preasing 
down  upon  it  with  a  needle-point. 

The  bottle  containing  the  forma  is  now  well  shaken^  and 
the  Btnall  dipping-tube  is  immersed  into  the  fluid  to  such  a 
point  that  the  liquid  ascends  into  the  tube  about  half  an  inch. 
The  capillary  opening  of  the  tube  is  then  made  to  touch  the 
middle  of  the  cover,  when  at  once  the  liquid  will  diffuse 
itself  over  the  latter,  but  will  not  overflow  its  cdfjcs.  It  ia 
then  dried  very  slowly  under  a  large  glass  shade,  otherwise 
tlie  forma  will  segregate  togetherj  after  which  it  is  ready  for 
mounting,  either  dry  or  in  balsam.  I  will  describe  how  the 
latter  o^ieration  should  be  performed. 

A  drop  of  Canada  l)al3am,  taken  out  of  the  bakam  bottle 
on  the  head  of  a  common  pin  which  has  been  immersed  into 
it,  is  transferred  to  the  centre  of  the  slide,  and  the  coTCr, 
one  end  of  which  has  first  been  made  to  rest  on  the  sbdc, 
gently  laid  over  it,  when,  by  capillary  attraction,  the  balsam 
will  diffuse  itself  through  the  forms  and  undt-r  the  whole  of 
the  cover,  ajul  yet  without  extending  beyond  its  limits. 
There  are  these  advantages  attending  this  plau  :  the  forms 
l>eing  next  to  the  jflass  cover,  no  considerable  tbickocss  of 
balsam  has  to  be  looked  through  when  they  are  seen  under 
the  microscope,  and  by  the  use  of  the  pin's  head  the 
quantity  of  balsam  used  may  be  so  gauged  as  to  necessitate 
no  aftcr-d caning  of  the  slide  from  supcrfluouB  balsam.  The 
aUde  ia  then  placed  on  its  edge  half  an  hour  or  an  houTj 
when  any  air-buhbles  which  may  have  been  entangled  by  the 
forms  will  have  found  their  way  out  of  the  fluid  balsam  by 
the  edges  of  the  cover,  after  which  the  slide  may  be  put  aside 
to  harden  the  balsam  gradually,  or  it  may  be  exposed  to 
heat  not  greater  than  the  tiuger  can  pleasantly  bear,  when 
the  balsam  will  harden  more  rapidly. 

The  preservation  of  diatoms  in  a  dry  state  is  performed 
in  the  usual  manner. 

A  ring  of  gold  size  is  made  on  a  sUde  by  meaus  of  the 
whirling  table,  and  over  this  a  ring  of  asphalt  when  the 
former  is  dry.  When  the  asphalt  is  dry,  or  nearly  so,  the 
slide  is  heated  until  the  asphalt  becomes  soft,  when  the  cover 
with  the  forms  on  it,  as  above  described,  is  quickly  placed 
upon  it,  and  its  edges  pressed  with  a  needle-point,  so  that 
they  adhere  to  the  asphalt  at  cverj'  part.  The  mounting 
may  then  be  finished  by  placing  another  ring  of  asphalt 
round  the  edge  of  the  cover.  By  this  plan  the  asphalt  wiU 
not  fun  under  tlie  cover  and  spoil  the  preparation. 
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On  the  Photographic  Delineation  (/Miceoscopic  Objects, 
By  R.  L.  Maddox,  M.D. 

(llcai  Nov.  13tb,  1863.) 

On  the  construction  of  tlie  microscope,  its  appendages  ami 
naesj  inucli  baa  been  ivTitteu  ;  still  it  is  to  be  marked,  and 
with  regrctj  that  tlie  page  devoted  to  its  conjoined  applica- 
tiun  witli  photography  bears  so  insignificant  a  proportion^ 
when  we  see  that  the  tendency  of  the  present  day  is  to 
employ  each  for  tlie  purpose  of  scientific  observation  and 
iUustratiun,  In  a  degree,  this  may  have  arisen  from  the 
trouble  or  difficulty  peculiar  to  the  study,  and  the  paucity 
of  attempts  to  reduce  the  art  to  a  position  cajcidatcd  to 
advance  its  use.  Doubtless,  each  indiridual  has  adopted 
methods  pecidiar  to  himself,  which  he  has  employed  for 
some  supposed,  if  not  real,  advantage ;  therefore,  if  only 
these,  so  far  as  they  have  been  made  known,  were  briefly 
enumerated,  it  would  considerably  guide  others,  and  greatly 
tend  to  facilitate  its  lise. 

Yet  it  seeiue  likely,  without  aid  from  opticians,  that  we 
shiill  be  subject  to  perpetual  vibrations,  **  without  important 
additions ;"  nevertbeleas,  it  cannot  be  desired  that  we  yield 
to  our  exigencies  by  assigning  "  a  limit  to  the  discoveries  of 
future  ages,"  prescribe  to  science  lier  boundaj-ies,  restrain 
the  active  and  insatiable  curiosity  of  man  within  the  circle  of 
Ilia  present  acquirements,  and  thus  rather  accommodate  his 
wants  to  the  narrow  spirit  of  prejudice,  neglect,  and  diaap- 
poiiitraeut,  than  strive  to  participate  in  the  common  advance- 
ment of  upplied  photography. 

Unfortunately  there  is  little  encouragement  given  to  ad- 
vocate its  use,  even  when  its  usefulness  is  acknowledged, 
and  the  common  remark,  that  "  its  employment  mu^t  be 
very  limited,  for,  unless  the  object  to  be  represented  lies  in 
one  plane,  you  cannot,  by  the  microscope,  obtain  definition 
over  its  entire  surface,"  at  once  prejudices  the  question,  and 
consigns  us  to  still  chiefly  rely  on  woodcntSj'w  itli  their  errors, 
omissions,  and  ihe  "distinct  folds  of  their  accustomed 
drapery.'  It  should  be  remembered  wc  are  not  in  a  po&ition 
to  limit  its  use,  nor  assign,  without  experiment  or  trial, 
the  number  of  diameters  an  object,  whether  primarily  or 
secondarily,  can  be  enlarged,  before  the  eye  detects  any 
otlcnding  error  •  rather  would  it  bo  in  harmony  with  the 
ba&is  upon  which  the  sdeucc  of  experiment  lias  been  reared 
to  6r9t  acknowledge  the  want,  then  encourage  the  effort. 
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and,  no  doubt,  as  in  the  parts  now  considered  necessary 
appurtenances  to  the  inicroacope,  we  should,  ere  long,  find 
the  deficiency  supplied. 

Again,  much  objection  has  been  taken  to  the  application 
of  photography  for  obtaining  drawings  of  microscopic  object^^ 
not  simply,  as  stated,  iii  an  optical  point  of  view,  hut  also 
from  the  reason  that  we  are  accustomed  to  learn  all  we  can 
of  any  object  under  observation  by  every  means  placed  at 
our  disposal,  these  being  gathered,  as  it  were,  by  the  draughts- 
man, and  combined  by  his  skill  to  represent  that  which  he 
has  separately  observed ;  whilst  in  the  employment  of  pho- 
tography  we  must  rest  content,  if  in  one  drawing,  with  what 
we  consider  the  best  general  %iew  of  the  object,  or  some  parti* 
cular  part.  Here,  however,  we  have  this  advantage,  there 
are  no  notable  mistakes  of  relative  magnitude,  distance,  or 
separation  of  parts,  upon  the  strict  csorreetn^a  of  which 
much  in  Bcientihc  observation  depends;  also,  parts  incapable 
of  being  easily,  if  at  all,  rendered  by  the  hand  can  by  its 
use  be  traced  in  more  than  mere  ontUne  j  for  it  is  possible, 
in  very  many  cases,  though  needing  considerable  patience, 
to  obtain  some  shadows  and  markings  in  objects  which  are 
commonly,  if  not  entirely,  ignored  by  the  artist,  even  with 
the  advantage  of  continued  examination.  Whatever  may  be 
his  legitimate  omissions,  all  must  admire  bis  great  skill  in 
beautiful  deUncation,  and  appreciate  his  work — work  which 
will,  no  doubt,  increase  with  the  employment  of  photography 
for  the  purpose  here  advocated. 

The  general  application  of  Mr.  Wenham's  excellent 
arrangement  for  gi™g  sterecopicity  to  objects  by  means  of 
the  binocular  microscope  will,  probably,  tend  to  greatly  \ 
alter  the  ordinary  methods  of  rendering  engravings  or  draw- 
ings of  microscopic  subjects,  especially  when  viewed  as  opaque 
bodies,  and  we  shall  then,  perhaps,  be  more  ready  to  appre-  , 
ciatc  their  photographic  representatioji.  ' 

If  we  divide  the  advantages  of  photomicrography  into 
their  twofold  character,  we  shall  find  the  one  derived  from 
the  facility  with  which  an  object  can  be  rendered  in  its  chief 
or  general  aspect,  thus  affording  considerable  assistance  for 
its  recognition  by  others,  retaining  in  its  freshness  miich  in- 
tact, even  in  its  minutiee,  which  often  becomes  greatly 
altered  when  preserved  in  any  of  the  usual  media;  whilst 
the  other  tends  to  an  opposite  direction,  and  points  at  once 
to  the  difficulty  experienced  when  we  attempt  the  photo- 
graph of  portions  or  entire  surfaces  of  minute  objects  witli 
their  details ;  the  opprobrium  and  perplexity  here  combine. 

The  correctness  of  the  position  assumed  will,   I  trust. 


yUi>DOi,  on  tite  Delineaiion  (^Microscopic  Ot^ects.     11 

be  in  part  somewhat  verified  by  the  prints  for  your  obser- 
Yation  that  accompany  this  paper.  IJatouchedj  impresaedj ' 
.prepared  with  little  carCj  they  are  simply  intended  to  show 
[the  general  and  the  partial  application  of  photomicrography, 
i>ftiidj  however  feebly  they  may  represent  either,  the  infancy 
►of  the  art  must  be  remembered,  and  the  failings  forgotten  ia 
kthe  effort  to  render  them  more  acceptable. 

The  midgCj    sand-hopper,   Entomostraca,   section  of  the 

[  pith  of  Hydh-angea,  of  scalariform  duct  of  Macca  or  Racca^ 

r  the   seaweeds,    Fragilaria    and    Zygnema,    will    sufficiently , 

illustrate  its  first  application,  and  the  prints  of  the  several 

'diatoms  will  show  its  employment  in  its  second  character; 

the    former   being   casually  mounted   without  preparatioDj 

the  latter  as  commoiily  pi-epared  by  microscopists. 

The  apparatus  may  briefly  be  stated  as  a  microscope 
*  attached  by  means  of  telescope  tubes  to  an  expanding  I 
imera,  the  M'hole  fixed  on  a  stout  board,  four  feet  six 
icbes  lotjgj  supported  by  double  triangle  legs ;  the  illnmiua- 
tion  is  either  by  a  plane  or  concave  mirror,  or  Abraham's 
achromatic  prism,  preference  being  given  to  the  latter;  the 
jndensing  lens,  a  Coddington  of  small  angular  aperture. 
Strong  sunlight,  if  possible,  is  employed  in  all  cases;  a 
bIov  collodion,  iron  developer,  and  the  ordinary  means  used 
to  strengthen  the  negative,  if,  on  examination  by  a  lens,  the 
I  details  be  seen  sufficiently  perfect.  Slight  obUquity  of  the 
flight  has  generally  been  attempted,  especially  when  the 
surface  of  the  object  was  not  fiat.  The  long  eye-picce  has 
been  occasionally  used,  and  I  think,  gives  what  is  commonly 
called  "depth  of  focus,*"  hut  certainly  at  a  little  loss  of  defi.- 
nitidn.  The  main  difficulty  lies,  not  in  obtaining  a  negative, 
but  one  that,  when  nicely  printed,  gives  something  of  the 
'  character  of  the  object  when  seen  by  a  weak,  reflected  light  j 
for  the  prints  may  be  said  to  scarcely  resemble  objects  seen 
by  transmitted  light.  lu  fact,  we  are  hardly  yet  familiar  with 
tlie  representation  of  microscopic  objects  by  its  means,  and 
therefore  we  rather  at  once  unjustly  revert  to  the  iUnatra- 
tion  by  engraving  for  a  comparison.  There  ia  a  considerable 
danger  of  producing  a  weak  negative  from  over-exposure 
where  the  field  is  not  well  filled  by  the  object,  and  especially ' 
»if  we  seek  to  render  the  details  wheu  the  object  itself  ia ' 
'  coloured.  Success  appears  to  me  much  to  rest,  caeieris 
jfiuril/us,  in  the  illumination  of  the  object,  in  the  plans  for 
which  there  is  a  nide  field,  from  ordinary  daylight  to  con- 
centrated sunlight,  from  the  mirror  to  the  prism,  from 
the  achromatic  to  the  simple  condenser,  from  direct  to 
oblique  transmitted    light,  from  coucciitratcd  to  obliquely 
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reflected  lightj  to  which  may  lie  iwltled  polarized  and  artificial 
illumination  aud  the  employment  of  coloured  media. 

Finding  how  much  the  appearance  of  an  object  naay  be 
altered  by  the  direction  of  the  illuminating  pencils,  as  will  be 
recognised  in  Bome  of  the  photographs  of  the  Coscinodiscus, 
&c.,  where  the  focu»  remained  imaltered,  the  plan  of  deter- 
mining the  constant  focus  for  a  certain  objective  and  object 
has  been  seldom  attended  to,  but  in  most  coses  trials 
have  been  repeated  until  the  appearance  of  the  negative 
seemed  satisfactory^  due  regard  being  made  for  the  common 
"over-correction"  where  necessary.  As  the  objecta  are 
focussed  in  sunlight,  it  must  be  remembered  there  is  a 
chance,  without  some  care,  of  softening  the  cementing  medium 
of  the  lenses  of  the  object-glasses  or  of  "firing*'  the  object. 
The  advantage  of  the  prism  was  noticed  more  than  three  yetirs 
since,  and  consists  in  the  readiness  with  which  the  centring 
of  the  object-glass  and  condenser  can  be  recognised  on  its 
surface,  and  a  trifling  alteration  given  to  the  course  of  the 
rays  entering  them, 

A  few  stereophotographa  have  been  taken  by  the  plan  sng- 
gested  by  Professor  Wheatstone,  also  by  the  method  pro- 
posed by  Mr.  Smith ;  the  best  negative  was  fractured  by  a 
fall,  but  its  definition  was  barely  satisfactory.  That  of  the 
animal  (parasite?)  found  on  the  Brittle  Star  was  by  the 
plan  of  masking  the  alternate  half  of  the  front  lens  of  the 
objective,  as  also  of  the  Brittle  Star,  seen  by  transmitted  light, 
The  print  of  the  former  appears  rough,  as  the  object  was 
mounted  without  other  preparation  than  gentle  washing,  its 
edges  being  covered  by  Diatomacea?.  No  pfirticular  scale 
has  been  adopted  as  regards  the  magnitude  of  the  image,  it 
being  generally  preferred  to  render  the  object  about  the  size 
usually  chosen  by  microacopists ;  still  many  of  the  negatives 
will  Ijcar  considerable  amplification,  if  required. 

However  inadequately  this  subject  is  now  placed  before 
yon,  it  possesses  in  itself  a  autRcient  charm  and  interest  to 
claim  your  attention  to  the  extended  variety  of  a  "beau- 
teous garniture"  that  can  be  made  to  unfold  its  exquisite 
tracery  by  the  simple  means  advocated,  enable  us  "  to  imitatCj 
in  some  faint  degree,  and  to  admire,  at  least,  where  wc  cannot 
imitate,  the  perfection"  that  adorns  even  Creation's  lowliest 
forms. 
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Descbiptioxs  of  New  and  Rah.!;  Diatoms.     Series  Anil, 
By  B,  K.  GrevillEj  LL.D.,  F.E.S.E.,  &c. 

(Communicated  by  F,  C.  S.  Roper,  F.ILS.) 

Plagiogramma. 

Plagiogramma  Robertsianum,  n.  sp.,  Grev.— Valve  laaceo- 
late,  obtuse ;  coatse  2,  centrical  j  striae  very  fine^  about  30  ia 
•001".     Length  0018"  to  -0030".      (PI.  1,  tigs.  1,  2.) 

Uab.   Port  StopUeti,  New  South  Wales ;  Dr.  Roberts. 

Unquestionably  diatinct,  with  finer  striae  than  in  any 
species  previously  described.  Indeed,  under  a  moderately 
magmfying  power,  they  are  invisible.  The  frustiiles  vary,  to 
some  extent,  ia  shape  and  size ;  the  more  minute  examples 
being  somewhat  elliptical^  the  larger  ones  narrower  in  pro- 
portion to  their  Icugtli,  aud,  generally,  slightly  constricted 
below  the  apices,  where  a  few  verj'  minute,  raised  points  are 
situated.  These  come  out  most  distinctly  in  the  front  view, 
but  even  then  require  careful  adjustment, 

Camptlodiscus. 

Caiuptjhdiscus  ornaius,  n.  sp.,  Grey. — ^Valve  nearly  circular, 
much  bent,  with  two  hands  of  radiating  canaliculi,  the  mar- 
ginal one  narrow,  the  inner  one  much  broader,  the  canalicuU 
distant,  ivitU  two  rows  of  puncta  between  them;  central  space 
filled  with  faint,  obscurely  moniliform,  radiating  lines,  and  bor- 
dered with  a  row  of  oblong  granules.  Diarueter '0056".  (Fig.  3.) 

Hab.  On  Ti-idacna,  Weit  Indies;  F.  Kitton,  Esq. 

An  exquisitely  beautiful  diatom,  having  some  relation  to 
Campiflod'tscus  HorQlogimn,  in  its  circular  form,  distant  cana- 
liculi, and  intercanalicular  puncta;  but  difiering  from  it  in 
the  rauch-hent  valve  and  in  the  double  baud  of  eaualiculi, 
hesidea  various  minor  points.  In  the  inner  band,  which  is 
about  twice  the  breadth  of  the  outer  one,  the  long  cauHliculi 
attenjate  with  very  short,  imperfect  ones,  while  in  the  outer  baud 
they  are  all  equal,  and  correspond  in  number  with  the  perfect 
and  imperfect  canaliculi,  taken  together,  of  the  inucr  band. 

Campylodiscus  WaUichiamis,  n.  sp.,  Grev. — Valve  circular, 
with  a  defined,  broadly  linear,  central  space;  canaliculi  about 
48,  concentric,  with  extremities  very  slender,  and  armed  with 
minnte  spines.     Diameter  •004O".     (Fifir.  -i.) 

Hab.  Dredged  ott'  St,  Helena  by  Dr.  AVallieh,  in  from 
fifteen  to  forty  fathoms.  Harvey  Buy,  (iiicciisland,  aud  Port 
of  France,  New  Caledonia,  Dr.  lioberla. 
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Tills  roost  graceful  species  in  some  respects  closely  re 
sembles  my  Campy lodiscus  Normanianus.      The  form  of  the 
central  space  is  precisely  similar,  and  the  numbex  of  thfrl 
canaliculi  is  about  the  same.     It  is,  however,  a  much  more 
flclicate  species.     The  canaliculi  are  far  more  slender ;  indeed, 
the  sharpness  and  fineness  of  the  lines  are  most  striking 
the  first  glance.     Dr.  Wallich  correctly  remarks,  in  his  note 
npou  his  St.  Helena  dredgings,  which  be  has  moat  kindly 
placed  in  my  hands,  that  the  canaliculi,  when  seen  in  a  favor, 
able  point  of  view,  exhibit  themeelvea  as  the  angular  edge  ot 
elevated  ridges.     In  an  accurate  sketch  by  him,  now  befot 
jne,  the  canaliculi  pass  quite  across  the  central  space,  closely 
and  very  minutely  beset  M-ith  spinultE;  I  have  also   seen  a, 
similar  specimen  from  New  Caledouia,  but  it  is  an  excej 
tional  caaC;  as  they  rarely  traverse  more  than  a  third  of  tb^^ 
distance,  and  often  not  so  much.    The  iiTeguIarity,  however, 
of  the  central  markings  in  this  genus  are  now  too  well  knowttj 
to  have  any  influence  over  specific  diagnoeis. 

Campylodiacus  Robertsianua,  n.  sp.,  Grev. — "Valve  circular, 
with  an  oval  central  space  and  prominent  radiating  costse'^ 
of  equal  length,  the  ridge  of  which  is  composed  of  minute, 
oblong  cellules,  in  pairs.     Diameter  *0050".     (Fig.  5.) 

Hab,  Harvey  Bay,  Queensland  j  Dr.  Roberts. 

One  of  the  most  exquisite  species  of  this  charming  genns,^ 
The  valve  is  bent  and  concave.  The  cost©  or  canaliculi  re-fl 
iemble  sharply  prominent  ribs,  along  the  cre«t  of  which  are 
disposed  longitudinally  numerous  minute,  oblong  cellules,  in., 
pairs,  which  in  some  lights  might  be  hastily  taken  for  shor 
Uues.  The  nearest  ally  of  this  remarkable  species  is  unques-l 
tionably  C.  diplostichas,  also  a  native  of  the  Australian  seas^J 
where  it  was  obtained  from  the  stomachs  of  Ascidians  by  DrJ 
Macdonald.  I  am  indebted  to  the  kindness  of  Dr.  Eobertn,| 
of  Sydney,  for  a  series  of  gatherings  from  the  Soutbc 
Pacific^  which,  having  veiy  recently  arrived,  are  mostly  uii-3 
examined.  1  rejoice,  however,  in  having  an  earl?  opportunity 
of  dedicating  so  weU-marked  a  species  to  Dr.  Roberts,  who, 
from  want  of  leisure,  has  been  prevented  from  carrying  out 
hie  intention  of  investigating  the  Diatomacese  of  the  Southern 
Ocean. 

Campylodiscus  crebrecostatm,  n.  m.,  Grev. — Valve  nearly^^ 
circular}  canaliculi  imperfectly  radiating,  very  numerous,  (J^l 
in  '001",  forming  a  broad,  marginal  band,  the  outer  portion 
being  bent  back,  so  as  to  form  a  ridge  along  the  middle  of 
the   band ;    central   space  elliptical,  closely  filled  with  fine 
transverse  coatFe,  interrupted  by  a  narrow  median  line  o£\ 
blank  space.     Longest  diameter  '0037".    (Fig.  6.) 
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Had.  Port  Jackson,  New  South  Wales ;  Dr.  Roberts. 

lu  a  mounted  slide  presented  to  me  by  Dr.  Rolwrts  I  find 
the  beautiftii  Campyiodiscus  now  described.  lu  the  dry  pre- 
pan.tioa  the  valve  is  of  a  dark-blue  colour.  The  caiialiculi 
are  fine  and  Bbarp,  and  the  separation  between  the  BQar^nal 
band  and  the  central  space  is  marked  by  a  vei-y  narrow  blank 
bne.  The  ridge  which  rune  along  the  middle  of  the  band  of 
canaliculi  is  so  prominent  that,  at  first  sight,  there  appears  to 
be  a  solution  in  the  continuity  of  the  canalicnlij  which,  how- 
ever, ia  not  the  case.  The  costae  in  the  centre  are  not  in  the 
slighteHt  degree  moniliform.     It  ia  a  robust  species  for  its  size. 

Navictila  Lewisiana,  n.  &p,,  Grev. — Valve  elongated,  linear 
oblong;  striEe  very  fine,  parallel;  median  line  termiDating 
considerably  within  the  apices  in  a  lineaTj  elongated  nodule, 
the  base  of  which  reata  in  a  socket.    Length  '0076"  to  -Oiaa". 

(Pig.  7.) 

Navictila,  n.  sp.  ?  or  sporangium  of  A^.  rhofi^oidea  ?  Lewis, 
•Notes  of  Diatom,  of  the  U.S.  Seaboard,'  p.  6,  pi.  ii,  fig.  3. 

Navicular  n,  ap.  ?  or  eporangium  of  N.  rhombaides  P  or  N, 
/o««i/i«,  Ear.  Lewis,  in  'Mic.  Journ.,^  n.  ser.,  vol.  ii,  p.  161. 

Hai,     India    (Sunderbunds) ;    Dr.  Wallich.      Mud   from 

oysters,  St.  Mary's  River,  U.S. ;  tidal  mud  from  Savannah 

River,  U.S. ;  marsh  at  Fernandina,  Florida ;  Dr.  F.  W.  Lewis. 

I    Mouth  of  the  Eiver  Berhice ;  Dr.  Abercrombie.  Sierra  Leone, 

^^^^atheriug  communicated  by  Frederick  Kittou,  E&q. 

^^Hpf  this  diatom  Dr.  Lewis  remarks  that  "  it  is  nearly  allied 

^flffiVav.  rhombaidea  and  crassinervia,  more  particularly  to  var. 

B    0  of  the  first  named,  and,  perhaps,  notwithstanding  its  marine 

"    habitat,  ought  to  be  regarded  as  a  variety  of  one  or  other  of 

these  species.'''     Dr.  Lewis,  however,  at  the  same  time  re. 

g;i8ters  it  aa  a  doubtful  new  species,  and  I  am  myself  certainly 

disposed  to  consider  it  as  really  distinct.     With  regard  to 

mere  figure,  the  frust^es  of  both  Nav,  rhomboides  and  crasH' 

nervia  are  decidedly  lanceolate,  whereas  those  of  the  diatom 

now  before  us  have  the  sides  nearly  parallel  at  the  middle^, 

and  although  gradually  naiTowing  as  they  approach  the  apes, 

are  still,  at  that  part,  broadly  rounded.    And  I  am  not  aware 

that  we  have  any  authority  for  assuming  that  the  aporangial 

I  condition  would  cause  so  radical  a  change  in  the  frustular 
form.  In  the  absence  of  any  such  evidence,  it  appears 
to  be  a  safer  proceeding  to  treat  it  as  new.  But  the  differ- 
ence in  form  is,  indeed,  the  least  argument  in  favour  of  such 
a  conclusion.  The  terminal  nodules  alone  constitute  an 
ewential  peculiarity.  They  are  situated  at  a  considerable 
distance  from  the  apicea,  are  elongated,  apparently  cylindrical, 
and  are,  besidesj  connected  in  so  curious  a  maziner  with  the 
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median  line,  as  to  render  an  observation  on  that  organ 
dient  before  proceeding  ^vith  iny  description.  The  term 
central  or  median  line  h,  at  present,  used  with  great  latitude, 
and  seems  to  be  held  to  include^  not  only  the  truly  simple 
central  line,  which  extends  longitudinally  throughout  the 
valve,  but  also,  in  vaiious  instances,  two  additional  lines 
which  run  close  tu  and  parallel  with  iU  In  the  present  case 
it  becomes  necessary  to  distiuguiah  between  thera,  and,  until 
a  better  name  be  suggested,  I  shall  call  these  additional  lines 
the  extra-median  lines.  In  N.  Lewislana  the  true  median 
line,  \vbich  is  very  slender,  passes  to  the  base,  and,  aa  it  were, 
supports  the  terminal  nodule.  The  extra-median  lines  are 
very  much  stronger,  iucrassated,  and  somewhat  convex  oppo- 
site the  central  nodule,  and  on  reaching  the  terminal  nodtdes 
suddenly  expand,  increase  in  bulk,  and  embrace  the  lower 
part  of  the  nodule  exactly  as  a  porte-crayon  holds  a  pencil — 
a  comparison  which  I  perceive,  from  Dr.  WallicVs  notes,  we^l 
have  both  made  independently  of  each  other.  The  frustaltf W 
is  diapbiiQOus,  even  under  considerable  magnifying  power, 
and  the  striae  strictly  transverse  and  parallel,  and  so  fine  that 
they  cannot  be  cthibited  by  the  engi-aver.  According  to  Dr. 
Lewis,  they  are  50  to  60  in  '001",  while  Dr.  Wallich  makes 
them  85  in  "OOl".  1  confess  that  I  have  been  unable  to 
estimate  thera  satisfactorily.  In  the  *  IVIicroscopical  Journal' 
{vol.  ii,  p.  155,  n.  aer.)  is  a  partial  reprint  of  Dr.  Lewis's 
original  paraplilet,  in  which  this  species  is  referred,  with  a 
queBtion,  to  N.  fo-uilis,  Ehr.,  as  well  as  to  N.  rhamboides,  a 
suggestion  which  does  not  occur  in  the  original  pamphlet 
itself.  That  diatom,  however,  has,  I  believe,  never  been 
described,  and  we  only  know  it  by  the  figures  in  'ilikrc^ 
geologic '  (pi.  10  I,  fig.  6),  Judging  fi-om  these  figures,  it 
is  a  minute  species,  with  the  strite  %'isiblp  and  highly  oblique^J 
u  few  radiating  ones  being  very  conspicuous  opposite  thOj 
central  nodule.  It  seems  quite  clear,  therefore,  that  it  has 
no  affinity  with  the  very  fine  and  curious  diatom  under  con- 
sideration. 

I   have   attempted  in  vain  to  render  the  frustule  of  jV. 
Letvimana  stationary  under  examination,  in  order  to  obtain  a 
drawing  of  the  front  new.     That,  however,  given  by   Dr. 
Lewis,  "  linear  and  slightly  inflated,"  appears  to  be  correct 
In  one  or  two  immaterial  points  this  species  is  subject 
irregularity.     The  terminal  nodules  vary  in  length,  and  thfl 
forceps-like  receptacle  is  sometimes  closed  upon  the  nodule 
while  at  others  it  slightly  expands.     The  size  of  the  frustuU 
is  also  uncertain.     The  specimens  from  Sierra  Leone  are  the ' 
luTgeU  I  have  seen,  one  in  my  possession  being  nearly  a 
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third  longer  tban  the  indinrtual  figured.  Those  kindly  eora- 
municatcd  by  my  friend,  Dr.  Abcrcrorabic,  of  Cbeltenhanij 
from  Berblce,  are  generully  small,  and  occur  along  with  fine 
varieties  of  iV.  permagna  of  Bailcyj  which  I  hope  to  illustrate 
in  a  future  paper.  In  the  same  gathering  is  also  a  long 
Pleurosiffma,  apparently  intermediate  between  P.  BalHrnm 
and  P.  loiiffhium,  (DrightwcU, '  Mic.  Journ./vol.  vii,  p.  180j 
plate  ix,  fig.  7.} 

Navicula  Joknsmiinnaf  ii.  sp.,  Grev.— Valve  Bomewhat  con- 
Tex,  elliptical-oblong,  with  slightly  produced,  obtuse  extremi- 
ties, and  a  transversely  roiuidcd,  stauros-bkc  blank  space  in 
the  centre ;  striie  very  oblique,  conspicuously  Uneato-punctate. 
Length  0034"  to  (laiO".     (Fig.  8.) 

Hab.  New  Zealaud ;  C.  Johnson,  Esq.  Harvey  Bay, 
Queensland,  in  a  dredging  communicated  by  Dr.  Roberts. 

Again  I  have  the  pleasure  of  recording  one  of  the  many 
discoveries  of  my  esteemed  and  venerable  friend,  Mr.  John- 
eon,  of  Lancaster.  It  ia  only  recently  that  he  detected  the 
present  diatom  in  his  New  Zealand  slides,  and  kindly  pre- 
sented me  with  one  containing  several  specimens.  I  had, 
however,  scarcely  prepared  my  description  before  I  recog- 
nised the  same  thin<^  in  au  Australian  dredging  transmitted 
by  Dr.  Roberts,  in  which  it  appcai-s  to  be  exceedingly  I'sre. 
It  ia  a  somewhat  remarkable  species,  being  intermediate  be- 
tween the  genera  Natricula  and  SiaurotieiSf  and  I  have  been 
mainly  induced  to  place  it  in  the  former,  on  account  of  the 
Dodule  being  sufficiently  definite  apart  from  the  rounded 
blank  space  into  which  it  expands  on  each  side,  and  because 
this  blank  space  is  unequal,  being  always  larger  on  one  side 
than  the  otlmr,  as  in  many  F'mnularia.  The  most  striking 
feature  in  the  valve  is  the  conspicuous,  remote,  oblong 
puucta,  and  the  very  oblique  stris  into  which  they  are  dis- 
posed. The  median  line  is  prominent,  and  there  ia  a 
straight  parallel  row  of  pancta  on  each  side.  A  dillcrence 
exists  between  the  New  Zealand  and  the  Australian  examples. 
In  the  former  the  frustules  are  oblong,  the  puncta  larger, 
and  the  slrise  16  in  '001."  In  the  latter  the  frustules  are 
eUiptical-obioug,  the  pimcta  much  smuller,  and  the  striie  32 
in  *Ot>l ',  This  is  certainly  a  considerable  discrepancy,  hut 
the  recent  study  of  these  wonderful  little  vegetables  has  led 
to  the  conclusion  that  far  too  much  importance  was  formerly 
attached  to  number  in  the  markings,  and  that  it  would  be 
desirable  to  establish  characters,  if  possible,  npon  other 
grounds.  1  had  prepared  drawings  of  both  forms ;  but  not 
having  room  in  the  plate  for  both,  1  have  given  the  Austra- 
lian, on  account  of  the  more  highly  developed  central-aodular 
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blank  space.     In  the  New  Zealand  frustules  it  is  rery  MBk 
BJderably  smaller. 

Naviciila  notab'iHs,  n.  sp.^  Grev. — Valve  oval,  with  extra^ 
taedian  lincSj  and  near  tliem  a  paraUel  iminterrupted  line  of 
minute  graniOes  on  each  sidCj  and  with  a  band  of  marginal 
granules,  composed  of  three  or  four  longitudinal  contiguon* 
series,  the  intermediate  wide  blank  space  obscurely  striated. 
Length  'OOSO"  to  -0030".     (Fig.  9.) 

Htib,  Cook'*  Reef,  Torres  Straits  ;  G.  Norman,  Esq, 

A  singularly  rich  and  delicate  species,  totally  distinct  fron 
all  that  I  am  acquainted  with.  The  whole  valve  seems  to  be^ 
made  up  of  microscopic  strings  of  beads,  Ereu  the  extra* 
median  Hues  which  run  close  to  the  true  median  line  araH 
vei^  minutely  punctate.  Then  comes  another  straight  linc| 
of  fine  granules  on  each  side,  scarcely  more  distant  from  the 
extra-median  lines  than  they  are  from  each  other,  not  con- 
tracted in  the  slightest  degree  opposite  the  central  nodule, 
and  converging  just  before  reaching  the  ends.  Between 
these  lines  and  the  margin  the  space  is  divided  into  two 
equal  parts,  the  one  being  blank,  or  at  least  only  oljscnrcly 
transversely  striated,  the  other  filled  up  with  about  four  rows 
of  granules,  following  the  curve  of  the  margin.  The  two 
inner  of  these  rows  are  distinctly  defined ;  the  others  are  more 
or  less  confluent.  The  only  variation  I  have  observed  is  in 
Bize  and  in  the  tendency  of  the  smaller  specimens  to  approftcll 
a  circular  form. 

Naviciila  luxuriosa,  n.  sp.,  Grev. — Valve  elliptical,  some- 
"what  obtuse ;  striae  composed  of  distinct  oblong^  puncta,  so 
arraugetl  as  to  form  longitudinal  lines  contracted  opposite 
the  nodule  j  the  mar^n,  as  well  as  an  intra-marginat  line  or 
ridge,  also'  composed  of  close  puncta.  Length  "0030''  to 
•0038."     (Figs.  10,  11.} 

Hab.  Port  Stephen,  New  South  Wales,  in  a  dredging  com- 
niunicated  by  Dr.  Roberts. 

It  is  utterly  impossible  for  the  pencil  to  convey  any  idea  of 
the  exceeding  beauty  of  this  little  object.     Under  a 
ratcly  roaguifying  power  the  delicate  strJation  is   s 
perceived ;  but  the  intra-marginal  line  at  once  strikes  the 
eye,  as  well  as  the  indication  of  wavy    longitudinal  lines, 
Under  a  higher  power  the  surface  of  the  valve  is  seen  to  be 
tindulated ;  the  intra- marginal  line,  especially,  forming  a  pro- 
minent ridge,  leaving  a  sort  of  channel  between  it  and  the 
margin.      The  median   is    accompanied   by   parallel   ex 
median  lines,  .straight  at  the  sides  and  converging  tow 
the  ends.      Then  follow  three  longitudinal,  convex  lines 
puncta,  contracted  opposite  the  nodule,  at  vi^liich  point  the, 
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MHicupy  a  space  of  about  half  the  distance  from  the  nodiiJe  to 
ithe  margin.  Tlie  only  species  which  appears  hy  description 
,lo  approach  thJs  diatom  is  N.  cosiaia ;  but  on  consultiug  the 
[figure  given  by  Kiitzing  ('Bacill./  plate  iii,  fig.  56),  it  ia 
(evident  that  there  is  no  connection  whatever  between  them. 
;.The  latter  hiis  no  extra-median  lines,  and  although  the  valve 
is  said  to  be  '*  longitadiualiter  punctato-costata/'  the  punc- 
tate character  arises,  not  from  puncta  in  the  direction  of  the 
trmisverse  striation,  but  from  circular  puiicta  arranged  at  in- 
(tervals  along  eitJier  one  or  two  longitudinal  lines.  The 
I  remarkable  intra- marginal  line  of  puucta  so  conspicuous  in 
\N.  lujmriosa  is  wholly  wanting. 

I  Namcula?  Cistella,  n.  sp.,  Grev. — Valve  quadrangular, 
ifibout  twice  as  long  as  broa<l,  the  angles  rounded  and  some- 
fwhai  dilated  ;  surface  marked  with  delicately  punctate,  longi- 
tedinal  linee ',  transverse  strise  very  fine,  parallel.  Length, 
-0015"  to  OflSS".  (Kiga,  Ig— 14,) 
;     Cocconeia ?  gtiadrata :  Roper,  MS. 

I     Hai>,  Dredged  off  Lyme  Kegis,  in  eight  fathoms'  water  by 
the  Rev.  J,  Guillemard,  I85n  ;  F.  C.  S.  Roper,  Esq.    Harvey 
Bay,  Queensland,  in  a  dredging  communicated  by  Dr.  Ro- 
fberts,  of  Sydney  ;  not  unfi-equent. 

I      It  is  not  a  little  iutereatiug  that  after  I  had  described  this 

^ambiguous^  minute  diatom  from  the  autipodes,  I  should  he 

informed  by  my  most  obliging  friend,  Mr.  Roper,  that  it  waa 

actually  discovered  some  years  ago  on  our  own  shores.     The 

very  accurate  drawings  made  by  himself  in  ISaij,  and  now 

Jying  before  me,  leave  no  doubt  to  be  entertained  on  this 

'poiut.     But  the  real  nature  of  the  frnstulc  sceras  to  have  been 

nioubtful  from  the  first.     Mr.  Roper  regarded  it  as  possibly  a 

Cocconeig.     The  late  Professor  Smith,  to  whom   speciraena 

were  submitted,  could  make  nothing  of  it,  and  would  not 

f  venture  to  refer  it  to  any  genus.     In  now  publishing  it  aa  a 

rdoubtfol  Navicula,  my  object  is  to  attract  such  attention  to- 

Lwards  it  as,  may  lead  to  its  generic  settlement.  Looking  at  the 

I  side  view,  it  is  certainly  as  much  like  a  Coccoaels  as  a  Navicula; 

jilmt  the  front  new,  which  Mr.  Roper  had  not  seen,  seems  to 

(•point  more  towards  the  latter.  After  all,  that  acute  diatomist 

|vmay  be  correct  in  Uis  conjecture  {in  liti.),  that  it  may  belong 

ifto  an  unknown  filamentous  form.     And,  indeed,  before  I  had 

[^communicated  with  him,  I  had  myself  remarked  in  my  MS.j 

I.—-"  So  little,  indeed,  does  the  frustule  resemble  a  Navicula, 

I  that  in  hastily  passing  the  slide  across  the  field  of  view  it 

might  be  taken  to  belong  to  one  of  the  Mehsirea,"     It  must 

'.be  understood,  therefore,  that  its  present  position  is  simply 


30 


Gebviele,  on  New  Diatoms, 


provisional.     The  valve  is  Bomewhat  opaque,  and  varies  con- 
siderably ill  size  ami  in  relative  length  and  breadth  ;  the  ends 
are  very  slightly  convex,  rounded  and  inflated  at  the  coraeta,! 
and  the  sides  ^icucrally  more  or  less  convex  opposite  the  cen*! 
IthI  nodule,  very  rarely  straight.     The  longitudinal  lines  ara^ 
curved  outwards  opposite  the  nodule,  in  number  about  21  iitj 
■001%  and  most  exquisitely  punctate.     Tlie  transverse  stria 
are  fine,  and  require  csreful  manipulation  for  their  refiolutioii.1 
The   fi'ont   view    has   straight   sides    and   e^^dSj   the   anglei. 
rounded.     The  whole  frustule  is  very  solid  and  compact. 


Amphifrora. 


Amphiprora  obhnga,  n.  sp.,  Gi-ev, — Large ;  front  view  ob* 
long ;  wings  not  deeply  constricted ;  greatest  breadth  at  a 
point  about  halfway  between  the  constriction  and  the  ends; 
cm*ve  of  the  lateral  plates  reaching  the  constriction.  Length 
•OOeO"  to  '0085".     (Fig.  15.)  J 

Hab.  Harvey  Bay,  Queensland;  Dr.  Roberts.  fl 

Here  is  a  large  Atnpkiprora,  which  I  cannot  refer  to  any^ 
described  species,  and  yet  it  may  be  found  eventually  to  he 
merely  an  extreme  aberrant  form.  Unfortuiiatcly,  although. 
I  have  seen  many  examples,  I  have  been  unable  to  6x  upoE 
any  side  view  as  indubitably  identified  with  it.  If  I  kucwfl 
any  described  species  to  which  1  could  trace  it,  even  as  ■" 
remote  variety,  I  would  gladly  do  so ;  but  the  very  circuin- 
Btance  of  this  perplexitj'  renders  a  figure  desirable,  and  I  give 
it  a  provisional  name,  which  may  be  cancelled  whenever  its 
relations  shall  have  been  conclusively  established.  Speci- 
mens  occur  much  larger  than  the  one  figured,  and,  conse- 
quently, greatly  exceeding  in  size  A.  maxinm  of  Gregory, 
with  which  1  was  at  first  induced  to  compare  it.  But  that 
diatom  is  very  much  more  broadly  truncatCj  the  widest  part 
being  near  the  ends  and  the  con$triclion  very  deep,  whereas, 
in  the  present  species,  the  widest  part  is  halfway  between  the 
end  and  tlie  constriction,  and  the  latter  comparatively  quit 
shallow.  The  character  of  the  marginal  curve  in  the  twt 
species  appears  to  me  to  he  essentially  distinct.  It  would 
require  a  eareful  examination,  however,  of  a  long  scries  of 
examples  of  the  different  specic-s  in  order  to  ascertain  finally 
how  much  dependence  may  be  placed  on  the  character  to  be 
derived  from  the  curve  of  the  lobes.  My  own  impression  is 
that  a  peculiarity  exists  in  the  curve  of  most  of  the  spedeti, 
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especially  when  taken  in  connection  with  the  constriction, 
which  may  be  recognised  throughout  all  the  variations  of 
each  species.  This,  however,  is  only  an  impression  produced 
on  my  own  mind  after,  it  must  be  confessed,  a  too  limited 
suite  of  observations.  I  find  that  Dr.  Wallich  obtained  an 
Amphiprora  at  St.  Helena,  which  he  also  compared  with 
A.  mcucima ;  but  he  remarks  in  his  notes,  written  at  the 
time  (accompanied  by  a  very  careful  sketch),  that  the  curve 
of  the  lobes  is  different.  They  appear,  indeed,  to  differ 
both  from  those  of  A.  maxima  and  the  subject  of  the  present 
notice. 
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MICROSCOPICAL  SOCIETY. 

ANNUAL    MEETING. 

Report  of  Council, 

According  to  custom  the  Council  have  to  make  tbetj* 
annual  report  on  the  progress  and  state  of  the  Society  during 
the  past  year. 

The  number  of  members  reported  at  the  last  anniversary 

was  31".  During  the  past  year  31  members  have  been 
elected,  making  a  total  of  348.  ThiSj  lioweverj  must  be  re- 
duced by  1 1  resigned^  making  a  final  total  of  337.  It  is  with 
much  satisfaction  the  Council  have  to  state  that  no  deaths 
have  been  reported  during  the  past  year. 

The  reports  of  the  auditors,  and  of  the  library,  the  cabinet, 
and  instrument  committees,  wiU  give  the  necessary  informa- 
tion as  regards  the  finances,  the  additions  to  the  library  and 
cabinet,  and  the  state  of  the  instruments  at  present  belonging 
to  the  Society. 

The  Journal  has  as  usual  been  published  regularly^  and 
circulated  among  the  members. 


Report  of  Committee  for  Investiffatinff  the  condition  and 
performance  of  the  Societtf'^  Mwroscopet. 

We  have  to  state  that  the  object-glasses  belonging  to  the 
Society  are  all  in  serviceable  condition,  and  the  best  of  their 
date.  Their  performance  is  equally  creditable  to  their  rcspcc- 
tive  makers.  But  as  such  improvements  have  since  been  made 
that  they  must  be  considered  inferior  to  what  most  of  the 
members  arc  now  in  the  habit  of  employing — theae  improve- 
ments consisting  of  increased  aperture,  more  perfect  flatness 
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of  field,  and  superior  definition — w&  recommend  that  a  set  of 
object-glasses,  up  to  ^  incluaive,  be  purchased  by  the  Society 
for  the  instruments  now  in  their  possession  by  the  respective 
makers,  and  eJso  acbroimatic  condensers  ;  those  belonging 
to  the  Society  being  very  imperfect. 

In  addition  to  this  there  is  great  need  for  a  parabolic 
condenser,  or  some  approved  form  of  dark  field  illuminatioii. 

Mr.  Koss  has  made  a  most  munificent  offer  through  Mr. 
Reade,  stating  that,  on  returning  his  old  instrument,  now  in 
our  possession,  he  will  present  the  Society  with  a  new  one, 
having  the  binocular  arrangement  and  all  accessorits,  with 
a  set  of  now  objectives  up  to  |th.  We  have  accepted  thiB-( 
offer  on  behalf  of  the  Society, 

Namea  of  Committee^ 

C.  BSOOKX. 

E.  a.  LOBB. 
Dr.  Millzb. 
Bev.  J.  B,  Bejjjb. 

F,  H,  Wenham. 


Report  qf  the  Library  Committee  to  the  Council  qf  the  Jlficro*' 

acopical  Society. 

The  large  additions  made  to  the  Library  in  1861  have 
rendered  unnecessary  any  purchases  during  the  past  year, 
but  your  Committee  have  to  report  an  accession  of  thirteen 
volumes  and  seventy-nine  pamphlets,  &c.,  presented  to  the 
Library  since  our  last  anniversary — the  number  of  works 
lately  acquired  being  more  than  the  present  book-case  can 
well  accommodate.  Your  Committee,  with  the  sanction  of  the 
Council,  are  about  to  procure  another,  which  they  trust  will 
make  the  entire  Library  more  available  for  the  members. 
They  also  wish  again  to  draw  the  attention  of  the  members 
to  the  fact,  that  the  three  volumes  of  'Original  Transactions/ 
with  many  interesting  plates,  may  still  be  had  at  the  reduced 
price  of  One  Guinea. 

Jno.  Millar. 

F.  W.  EOPEB. 


Auditor^  Eqtort. 
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r/ifl  Prendent's  Address 


The  Presideat  theti  delivered  the  foUowine  Address : 


The  Pbesi dent's  Addhess /or  the  year  1863. 
By  R.  J.  Fab.bant8j  Esq. 


Gentlemen, — This  ia  the  twenty-third  anniversary  of  the 

Society.  In  the  usual  retrospect  of  our  affairs  for  the  past 
yearj  the  subject  which,  on  this  occasion,  properly  has  prece- 
dence is  the  proceedings  (and  their  result}  of  the  C&mmUtce 
aj)poiuted  at  the  last  annual  meettuic  to  confer  with  the 
Couucil  on  "  the  publication  of  our  '  Trausactions,'  and  the 
supply  to  the  members  of  the  '  Quarterly  Journal  of  Micro- 
scopical Science/  "  Your  Com^mitteej  having  inquired  into 
the  matter  referred  to  them,  made  a  report  to  the  Council^ 
which  led  to  a  conference  between  that  Committee  and  a 
Committee  of  the  CouncU  appointed  for  the  purpose.  The 
whole  subject  was  fully  considered  at  the  conference,  and  a 
course  of  action  recommended  to  the  Council,  in  conformity 
to  which  they  resolved  to  rescind  the  agreement  then  in  force. 
This  having  been  donej  proposals  were  oiltred  by  the  editors 
of  the  'Journal/  to  which  the  Couucil  assentedj  and  a  new 
arrangement  was  settled,  to  take  effect  from  the  commence- 
ment of  the  present  year.  This  arrangement  the  Council 
believe  to  be  a  fair  one,  and  trust  it  will  be  mutually  advan- 
tageous to  the  parties  interested  in  it.  While  it  continues  in 
force  the  members  of  the  Society  will  be  supplied  with  a 
copy  of  the  '  Journal,'  together  with  the  '  Transactions,*  as 
has  been  usual  of  late  years,  and  our  finances  be  considerably 
benefited. 

The  reports  which  have  been  read  show  a  satisfactory  state 
both  as  regards  raerabei^  and  finances.  It  is  gratifying  to 
find  that  the  number  of  members  suffers  no  diminution,  not- 
withstanding the  establishment  of  numerous  provincial  socie- 
ties with  similar  objects  to  our  own.  The  existence,  in  full 
activity,  of  the  Microscopical  Societies  of  Bradford,  Hull, 
Manchester,  NewcastJc-on-Tyne,  and  Southampton,  ia  known 
to  us  by  their  proceedings  published  in  the  '  Microscopical 
Journal.'  I  hope,  however,  the  Metropoiitau  Society  will 
still  continue  a  centre  of  union  to  many,  if  not  to  all  engaged 
in  niicroacopical  observations.  That  this  hope  is  not  ground- 
less is  proved  hy  the  steady  increase  of  the  number  of  mem- 
bers shown  by  the  annual  reports  of  the  last  ten  years, 
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In  1853  tbo  total  uvtnber  oC  members  was  307 
„  ]?54  ,.  „  228 

,.  1S56  „  „  241 

,.  1S58  ,.  „  857 

„  I860  „  „  S8S 

,.  1862  „  „  317 

Wc  now  have  337  members  contributing  to  our  funds, 
manjr  of  them  contributing  also  to  our  '  Tmusaetioiis/  and, 
stilJ  more,  regularly  attending  our  meetings,  and  taking  part 
in  the  proceedings.  This  increase  is  not  accidental,  it  is  con- 
tinnous  and  regular,  and  may  be  fairly  referred  to  the  opera- 
tion of  a  cause  connected  with  the  constitution  and  character 
of  the  Society. 

Happily  there  are  no  obituary  notices ;  at  least,  I  am  not 
aware  of  the  death  of  any  member  during  the  year, 

1  am  pleased  at  being  able  to  speak  favorably  of  the  pro- 
gress made  in  the  improvement  of  our  collection  of  objects, 
so  long  an  opprobrium  to  us. 

Id  1SS8  the  cabinet  coQtaliied  only  .     351  slides. 
„  ISSr)  the  number  bod  increased  to  Q63     „ 
„  1$63  tlie  number  was  ....    BS2      „ 

And  now,  by  presentations  during  the  year,  and  some  pur- 
^ha-ses  which,  for  the  Bret  time,  the  Council  have  been  able  to 
make  from  the  Society^s  funds^  the  number  is  raised  to  1100. 

I  am  also  now  able  to  tell  you  that  the  Council  have  de- 
termined to  appropriate  a  portion  of  the  balance  at  their 
command  to  improving  the  microscopes  of  the  Society.  A 
committee  has  been  appointed  to  examine  the  instruments^ 
objectivea,  &c.,  to  settle  what  is  most  urgently  required^  and 
to  advise  the  Council  as  to  the  best  mode  of  procedure.  The 
deficiencies  at  present  are  confessedly  very  great,  but  we 
Lope  soon  to  have  seta  of  objectives  of  the  best  construction, 
with  the  latest  improvemenfai,  of  the  eminent  makers  of  the 
respective  instruments,  so  that  the  glasses  accompanying 
them  may  again  be,  what  they  originally  were,  the  best  attain- 
able, and  examples  of  what  the  science  and  &kill  of  our  leading 
opticians  enable  them  to  accomplish. 

And  now  I  have  much  pleasure  in  communicating  to  you  a 
most  generous  act  of  Mr.  Ross.  When  spoken  to  on  this 
subject,  he  spontaneously,  liberally  offered  to  present  to  the 
Society  one  of  his  best  microscopes,  with  objectives  and  ap- 
paratus complete,  to  replace  the  old  but  excellent  instrument 
made  for  the  Society  in  18 J 1  by  the  late  Mr.  A,  Boss,  his 
father.  I  am  authorised  to  state  that  an  instrument  for  this 
purpose  is  now  in  hand,  and,  when  completed,  will  be  pre- 
sented to  the  Society. 
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Messrs.  Powell  and  Lea] and,  and  Messrs.  Smith,  Beck,  and 
Beck  will  supply  any  objectives  required  of  them,  at  prioe« 
■whicli  will  leave  them  no  gainers  by  the  transaetion,  and  will 
"barely  eover  the  cost  of  protiiictioii.  Messrs.  Smith,  Beck, 
and  Beck  also  write  me  as  follows :— "  Having  been  informed 
that  Mr.  Uoss  has  promised  to  present  to  the  Society  one  of 
his  best  microacopes,  complete  in  every  rcipect,  we  have  con- 
sidercd  whether  we  should,  on  our  part,  make  any  gratuitous 
addition  to  the  above  offer  (which  refers  to  the  liberal  terms 
on  wHch  they  will  supply  any  glasses  ordered  from  them)  ; 
and  we  have  determined  not  to  do  so  at  present,  The  exist- 
ing  arrangements  of  the  Society  admit  of  so  few  and  of  such 
short  opportunities  for  the  use  of  the  microscopes  by  the  mem- 
bers, that  any  increase  in  the  present  number  of  instrtiments 
would  confer  no  real  benefit  in  any  way,  Whenever  the  So- 
ciety may  provide  fit  accommodatiou  for  the  proper  use  of 
good  serviceable  microscopcSj  as  well  as  the  means  of  frequent 
access  to  them,  the  gratuitous  contributions  then  from  most, 
if  not  from  all  of  the  makers,  will,  no  doubt,  be  very  con- 
siderable.  We  are  quite  prepared  to  do  our  part  j  but  probably 
a  present  of  more  than  one  stand,  or  some  arrangement  of 
instruments  adapted  to  the  particular  wants  of  the  members 
generally,  would  be  of  more  service  to  the  Society  than  merely, 
another  complete  microscope,  many  of  the  accessories  to  which 
would  probably  never  be  used.  That  the  future  of  the  Society 
may  be  so  prosperous  as  to  test  tliis  promise  of  ours  to  the 
utmost,  and  at  no  distant  period,  is  the  sincere  wish  of  yours 
very  truly,  "Smith,  Beck,  and  Becr." 

Last  year,  on  this  occasion,  I  was  fortunate  in  having  to 
annonucc  the  gift  to  the  Society,  by  Mr.  Peters,  of  his  instrn- 
raent  for  microscopic  writing.  Soon  after  it  was  known  that 
this  instrument  was  in  the  possession  of  the  Society,  intima- 
tions were  given  to  the  Council  that  it  would  be  an  acceptable 
addition  to  the  collection  of  wonderful  objects  then  being 
prepared  at  Soutli  Kensington.  The  Council  were  led  to 
believe  they  would  not  be  justified  in  withholding  from  public 
inspection  an  instrument  so  ingeniously  contrived,  and  by  the 
use  of  which  such  marvellous  results  had  beeu  attained. 
Finally,  the  Council  determiued  on  sending  it  to  the  Inter- 
national Exhibition.  It  was  admitted  to  the  biiilding  on 
Monday,  May  5th ;  on  W'ednesday,  7th,  a  notice  of  it  ap- 
peared in  the  '  Times,'  which  at  oneo  directed  public  attention 
to  it ;  and  it  coutinued  to  excite  much  interest  daring  the 
vrhole  of  the  time  the  Exhibition  was  open  to  the  public.  The 
simplicity  and  completeness  of  its  arrangements  were  highly 
commcndoA  br  those,  foreigners  or  countrymen,  best  able 
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to  appreciate  the  difficiilties  to  be  overcome,  and  the  admirable 
mai;iner  in  which  the  task  was  accomplished.  I  have  much 
satisfaction  in  addiug^  that  a  medal  was  awarded  to  Mr.  Petera, 
as  the  award  gtatesj  for  ingenuity  of  construction.  The  in- 
strament  is  now,  by  permission  of  the  Council  of  King's 
CollegCj  in  their  mneeum. 

The  International  Exhibition  afforded  an  opportunity  of 
comparing  the  microscope  stands  and  glasses  of  English  and 
foreign  makers.  In  this  competitive  examination  the  English 
opticians  fuUy  maintained  the  supremacy  which,  by  general 
repute,  was  assigned  to  them;  indeed,  anything  nearer  to 
jierfection  than  a  first-class  microscope,  as  supplied  by  the 
principal  London  houses  engaged  in  the  manufacture  of  these 
instruments,  can  scarcely  be  expected.  The  makers,  however, 
are  not  content  to  remain  without  striving  still  further  to 
improve  both  stand  and  glasses. 

Messrs,  Powiil  and  Lcaland  now  regularly  supply  a  ^^."  ob- 
jective, remarkable  for  clearness  of  definition,  of  large  but  not 
eitravagant  aperture.  The  demand  for  these  glasses,  I  am 
informed,  far  exceeds  the  expectations  of  the  makers;  this  I 
believe  is,  in  great  meoaure,  owing  to  the  fact  that  the  com- 
bination allows  sufficient  space  between  it  and  the  covering 
gl&AS  to  render  its  use  comparatively  easy  and  agreeable^ 
instead  of  merely  possible. 

Mr.  Ross  has  greatly  improved  his  microscope  stand  by 
variouB  additions  and  alterations.  The  rotating  stage  is 
.  now  only  one  third  of  its  former  thickness,  and  being  well 
chamfered  on  its  under  side,  there  is  a  large  ineresee  of 
working  room  for  all  the  illuminating  apparatus  used  beneath 
the  stage ;  the  mechanical  stage  has  been  also  reduced  one 
thinl  of  its  former  thickness.  By  the  uae  of  the  same 
diameter  of  tube  as  that  adopted  by  Messrs.  Smith,  Beck, 
and  Beck,  the  whole  of  the  sub-stage,  with  the  apparatus 
fitting  into  it,  has  been  veiy  much  diminished  in  bulk.  This 
IB  also  one  more  step  towards  uniformity  of  size  in  the 
fittings  of  first. elas.s  microscopes  by  the  various  English 
makers.  Both  the  circular  part  of  the  main  stage  and  also 
that  of  the  Bub-stage  are  graduated ;  the  former  enables  the 
instrument  to  be  used  as  a  goniometer,  and  the  latter  will  be 
found  very  useful  in  investigations  with  polarized  light. 

To  the  mirror  has  been  added  a  double  arm,  for  the  more 
efficient  resolution  of  lined  objects  by  simple  oblique  light. 

The  whole  instrument  has  been  reduced  more  than  one 
third  in  weight,  and  as  this  has  been  accomplished  by  a  simpU- 
(ieation  of  the  construction,  and  reduction  of  unnecessary 
thickness  in  the  upper  and  moving  parts,  its  steadiness  baa 
thereby  not  been  impaired. 
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Suc:!j  Is  a  description  of  the  instrumeut  intended  for  the 
Society,  which,  hy  the  kindness  of  Mr.  Hom^  I  have  had  an 
opportunity  of  inspecting  and  examining. 

Mr.  Rosa  has  also  constructed  a  new  achromatic  con- 
denser, giving  a  large  field  with  ^eat  intensity,  intended  for 
nse  with  hoth  high  and  low  powers  :  it  adapts  to  the  diaphragm 
plate  of  the  microscope,  for  the  modification  of  the  illumi^ 
nating  pencil,  and,  in  combination  with  tlie  polarizing  prism, 
will  be  found  a  great  advantage,  aa  in  polarization  one  half  of 
the  light  is  thrown  away. 

The  "  Kelner'B  Orthoseopic  Eyepieces,"  though  not  new, 
have  this  year  met  with  a  very  greatly  increased  demand,  due 
to  the  recognition  of  the  advantage  which  their  very  extended 
field  gives  for  pm'poBCs  of  exhibition. 

An  improved  compressor  consists  of  a  base  plate,  across 
which  is  fitted  a  dovetailed  slide,  can^'iug  the  lower  glass. 
At  one  end  of  the  base  plate  is  another  short,  vertical,  dove- 
tailed slide,  moved  hy  a  milled  head  and  screw  j  and  again  on 
to  this,  parallel  to  the  base  plate,  a  frame,  which  holds  the 
upper  glass.  Both  glasses  can  be  removed  for  cleaning  with 
great  facility ;  the  pressure  applied  is  completely  under  control, 
and  as  the  glasses  remain  parallel  whatever  the  separation, 
the  object  under  manipulation  is  not  slid  about  by  unequal 
pressure. 

Messrs.  Smith,  Beck,  and  Beck  remark,  "The  most  uotioe- 
able  feature  of  the  past  year  has  been,  that  microscopista  are 
returning  to  the  use  of  object-glasses  of  moderate  aperture, 
but  with  the  corrections  made  as  perfect  as  possible."  This 
they  think  "  may  be  attributable  to  the  introduction  of  the 
binocular  principle,  which  opens  up  a  new  field  of  observa-  M 
tion  amongst  general  objects  wliich  mostly  require  illumina^  W 
tion  from  above."  Very  few  of  the  better  class  of  instru- 
ments, I  am  told,  are  now  made  with  a  single  body,  and 
great  numbers  have  been  returned  to  the  makers,  to  have 
binocular  adaptation. 

From  memoranda  kindly  furnished  by  the  three  firms 
above-mentioned,  I  am  able  to  state  that  the  demand  for 
microscopes  has  continued  to  increase,  "in  spite  of  the  bad 
Btate  of  trade  generally,  and  the  entire  stoppage  of  any 
supply  to  America."  The  number  of  microscopes  sold  by 
these  three  houses  during  the  year  is  considerably  above 
GOO ;  "  the  sale  of  instruments  of  the  very  highest  class  M 
maintains  its  full  proportion  of  increase;"  the  number  tx^V 
ceeda  100.  One  of  these  houses  alone  has  supplied  to  the 
public  during  the  last  year  360  object-glasses  of  the  very 
highest  character. 

The  demand  for  mounted  o\i^ec\&  (ox  IV^  microscope  is,  I 
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leam,  proportionate  to  the  demand  for  instrumeots;  so  great 
indeed  is  it,  that  it  is  with  difficulty  the  supply  keeps  pace 
with  it. 

We  have  had  the  usual  number  of  ordiuary  meetingSj  with 
the  usual  annual  soiree,  the  full  attendance  at  which  may  be 
accepted  as  additional  evidence  of  the  interest  taken,  by  a 
large  portion  of  the  public  in  microscopical  pursuits. 

Our  members  have  not  failed  to  furniah  materia!  for  con- 
sideration and  discussion  at  the  ordinary  meetings.  On  ono 
evening  only  the  Council  were  not  provided  with  a  written 
communicatiou  to  submit  to  the  meeting-,  and  on  that  occa- 
sion the  unusual  and  unexpected  deficiency  was  amply  com- 
pensated by  the  valuable  observations  and  interesting  discus- 
sion elicited  on  subjects  extemporally  introduced  by  the  Eev. 
J.  B.  Rcade  and  Mr.  H.  Deane,  which  I  shall  presently  have 
to  notice. 

We  have  had  several  commiinications  on  methods  of  pre- 
paring objects  for  examination  with  tlic  microscope: — 

1 ,  The  first  of  these  was  "  On  the  Preservation  and  Mount- 
ing of  Microscopic  Objects  in  Minute  Tubes."  By  Dr.  Guy. 
(Read  March  I^th;  published  in  'Trans.  Mic.  Soc'  vol.  x, 
N.  S.,  p.  77.) 

The  mode  of  preparing  the  tube,  introducing  the  objectj 
and  securing  it,  by  sealing  both  ends  of  the  tube,  are 
fidly  and  clearly  exptained,  and  the  classes  of  objects  to 
which  the  method  ia  especially  adapted  are  indicated.  Such 
are  chemical  sublimates,,,  as  of  arscnions  acid,  antimony ; 
some  volatile  chemical  substances,  as  camphor,  iodine,  sul- 
phuTj  &c.  J  small  seeds,  pollen,  and  starch,  and  'small  "  cylin- 
drical objects,  as  the  antennse  of  insects,  and  the  stamens 
and  pistils  of  most  plants."  Minute  inseetsj  also,  may  be 
well  preserved  in  this  way.  The  advantages  of  the  plan, 
when  appropriate,  are,  the  objects  are  preserved  from  pres- 
sure or  distortion,  and  the  necessity  of  using  any  preservative 
medium  is  superseded,  as  the  exclusion  of  air  and  moisture, 
by  sealing  the  tubes  at  both  ends,  answers  every  purpose  of 
preservation.  Specimens  of  objects  thus  mounted  were  ex- 
hibited. One  particularly  remarkable  was  a  stamen  of  the 
rhododendron,  which  had  been  enclosed  in  the  tube  more 
than  nine  months,  and  was  then  as  fresh  and  clear  as  when 
Jirst  introduced. 

3.  "  On  a  Revohing  Disc-holder  for  Opaque  Objects/' 
By  Mr.  Richard  Beck.  (Reafl  June  11th;  published  ia 
'Trans.  Mic.  Soc./  vol.  x,  N.  S.,  p.  101). 

The  author  gave  a  short  description  of  the  apparatus  which 
is  designed  to  facilitate  the  examination  of  objects  under 


Lieberkuhn  illumination,  and  tlie  inatruraent  waa  exhibited. 
It  affords  ready  means  of  bringing  into  view  any  part  of  the 
object  under  examination  ;  it  haa  many  advantages  over  the 
n«ual  forceps  attached  to  the  stage,  for  which  it  ia  a  con- 
venient (snbstitutc.  The  author  states  that,  by  the  use  of 
this  little  instrument,  he  has  "  ascertained  many  facta  which 
he  never  could  satisfactorily  determine  before." 

A.  3.  A  paper  "  On  Cleaning  and  Preparing  Diatoms,"  by 
J.  A.  Tulk/'  communicated  by  Dr.  Miliar,  was  read 
October  8th.^  published  ^  Trans.  Mic  Soc,/  vol.  ri,  N- S., 
p.  4. 

Tbe  author  gives  directions  for  collecting  the  diatoms^  so 
that  from  the  first  the  gathering  may  be  as  free  as  possible 
from  foreiffn  admixture.  He  then  explains  how  all  inpurities 
unavoidably  present  may  be  removed.  Finally,  he  gives  full 
details  of  the  manner  of  mounting  the  prepared  Bpeeimens 
either  in  Canada  baUamj  or  in  the  dry  way.  Many  a  micro- 
scopist,  without  doubt,  will  gratefully  acknowledge  his  obli- 
gations to  the  author  for  these  practical  hints. 

At  our  last  meeting,  when  there  was  no  paper,  the  Kev. 
J.  B.  Rcade  communicated  a  method  of  separating  Desmidiie, 
which  he  had  practised  with  great  success.  It  consists  in 
taking  advantage  of  the  endowments  of  the  living  orgauisma, 
wbc!ice  it  results  that  they  become  firmly  attached  to  ap- 
propriate  surfaces,  wliile  any  impurities  that  may  be  mixed 
with  them  may  be  readily  diffused  through  the  water  which 
contains  them. 

Putting  the  gathering  into  a  wide  shallow  vessel,  as  a 
common  soup  plate,  and  covering  it  completely  with  water, 
the  whole  is  set  aside  for  ten  or  twelve  hours,  by  which  time 
the  living  organisms  will  have  become  fixed  to  the  surface  of 
tlie  plate  J  then,  by  slightly  tilting  the  plate,  and  gently 
agitating  the  water,  the  foreign  substances  will  be  diffused 
throTigh  the  liquid,  and  by  pouring  off  the  water,  will  be  re- 
moved with  it  ■  this  may  be  repeated,  if  neceaaary,  without 
detaching  the  Desmida.  Finally,  having  added  a  little  clean 
water,  the  Desmids  may  be  gently  separated  and  easily  trans* 
ferred  to  the  receiving  bottle  perfectly  clean  and  free  from 
all  foreign  matter. 

Two  papers  were  read  "  On  the  Application  of  Photography 
to  the  representation  of  Microscopic  Objects  as  seen  through 
the  Microscope." 

4.  The  first  of  these,  "  On  Micro-Stereography_,"  by  Mr, 
J.  Smith,  was  read  May  I4th. 

The  plan  adopted  by  the  author  to  obtain  match  pictares 
was  to  cover  in  succession  the  right  and  left  half  of  the 
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objectire,  and  to  take  a  picture  in  eacli  state.  "Qy  tbia,  methcHl 
lie  succeeded  in  getting  pairs,  whicli,  combinedj  gave  good 
stereoscopic  effects. 

5,  The  second  of  tbese  papers,  *^0n  tlie  Photographic 
Delineation  of  Microscopic  Objects/*  by  11.  L.  Maddox,  M.D.j 
was  communicated  by  Mr.  Shadbolt.  (Read  November  12th  j 
published  *  Trans.  Mic.  Soe.,'  vol  xi,  N.  S.,  p.  9.) 

The  author,  admitting^  the  difficulties  attending  the  attempt 
to  produce  Trell-defined  and  nseftil  repreBcutations  of  objects 
as  seen  through  the  microacope,  and  that  pictures  so  obtained 
can  at  beet  only  give  a  general  \iew  of  an  object  or  of  some 
particular  part,  still  regards  the  process  as  advantageous, 
because  in  the  pictures  there  can  be  "  no  notable  mistakes  of 
relatiTe  magnitude,  distance,  or  separation  of  parts,  upon  the 
strict  correctness  of  which  much  in  scientific  observation 
depends ;  also  parts  incapable  of  being  easily,  if  at  all,  ren- 
dered by  the  hand  can  by  its  use  be  traced  in  more  than  mere 
outline."  Strong  sunlight,  if  poasiblCj  is  used  on  all  oc- 
casions, though  this  is  attended  witli  the  risk  of  softening 
the  cementing  medium  of  the  lenaca  of  the  object-glass.  In 
the  discussion  M'hich  followed  the  reading  of  the  paper,  the 
Kev.  J,  B.  Readc  remarked,  that  the  injury  of  the  object- 
glass  might  be  avoided  by  tiic  dispersion  of  the  heat  rays, 
which  could  be  effected  by  an  arrangement  he  had  long  ago 
used  for  that  purpose ;  and  Mr  Kighley  suggested  that  the 
heat  rays  could  be  intercepted  if  the  illuminating  pencil 
were  made  to  pass  through  a  solution  of  alum, 

6.  A  paper  "  On  the  Scales  of  some  Species  of  thysa- 
noura,"  by  Mr.  Richard  ficck,  was  read  March  12 ;  pub.  in 
'  Trans.  Mic  Soc,,'  vol  x,  N.  S,,  p.  83. 

The  author  considers  the  scales  of  some  of  these  insects 
as  test  objects  of  great  value,  as  affording  the  means 
of  determining  the  exact  condition  of  a  combination  aa  to 
the  centring  of  its  component  lenses,  and  its  corrections  foF 
aberration  and  dispersion.  The  proper  scales  (known  gene- 
rally as  Podnra  scales)  are  really  obtained  from  a  speciea  of 
Lepidocyrtus ;  but  the  precise  species  is  not  yet  certainly  de- 
termined. The  author  mentions  the  difficulty  of  finding  the 
insects,  gives  the  results  of  his  experience  in  searching  for 
tliem,  adds  instructions  for  capturing  them  when  their 
haunts  are  ascertained,  jind  for  transferring  their  scales  to 
t!ie  glass  which  thenceforth  is  to  bear  them.  He  tells  us 
there  is  danger  of  the  insects  hopping  away  and  effecting  their 
escape  before  the  transfer  is  completed,  but  assures  us  this 
may  be  secured  by  a  moderate  dose  of  chloroform,  which  he 
administers  by  dropping  a  little  near  them  upon  the  paper 
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which  has  beca  used  to  receive  them.  The  veicd  question,  of  1 
the  structure  of  the  scales  is  fullj  considered,  particu!ar5)' 
whether  the  wcd^c-shaped  markinn^  possess  individuality  as 
little  scales,  or  are  mere  inequalities  on  the  surface  of  the 
membrane.  The  opinion  of  the  author  is  that  the  markings 
are  more  or  less  elevatious  or  corrugations  on  the  surface,  _ 
-which  answer  the  simple  purpose  of  giving  strength  to  a  very  ■ 
delicate  membrane.  Seven  sHdcs  illustrating  the  paper  were 
presented  as  an  addition  to  the  Society's  coUectton  of 
objects. 

7.  '*  A  Description  of  a  New  Parasite  in  the  Heart  of  the 
Edible  Turtle,"  by  Dr.  A.  Learedj  was  read  May  14j  and  is 
pub.  in  'Q-uar.  Jour,  Mic.  Soc./  vol.  ii,  N.  S.,  p.  168. 

This  parasitCj  an  undescribed  species  of  Distoma,  which  the 
author  provisionally  names  constrictura,  was  found  in  great 
numbers  in  the  cavities  of  the   he^rt  of  the  turtle.     The ; 
development  and  migrations  of  the  Entozoa  is  a  subject  of  j 
great  interest  which  has  not  received  in   this  country  the  ■ 
attention  it  deserves. 

The  parasites  met  with  by  Dr.  Leared  were  undoubtedly 
immature  animals;  their  larval  condition  and  the  situatioai 
where  they  were  found,  in  tlie   full   current  of  the  bloodj, 
suggest  the  idea  that  they  were  in  the  act  of  migrating,  for 
■we  can  hardly  suppose  the  cavities  of  the  heart  to  have  been, 
their  permanent  abode.     If  this  conjecture  be  correct,  it  it ' 
the  only  instance  (as  far  as  I  am  aware)  where  the  animals  1 
have  been  caught  on  their  journey  to  the  place  where  they  ^ 
were  ultimately  to  be  developed. 

8.  A  paper  "  On  the  Generation  of  Acari  in  a  Nitrate  of 
Silver  Bath,"  by  B.  L.  Maddox,  M.D.j  communieated  by 
Mr.  Shadbolt,  was  read  May  14,  pub,  in  '  Trans.  Mic.  Soc,/ 
vol.  ]c,  N.S„  p.  9G. 

The  facts  narrated  I  think  scarcely  support  tlie  title.  All 
that  is  clearly  made  out  is,  that  the  insects  were  found  in 
considerable  numbers  on  the  surface  of  the  solution.  J 

9.  A  second  paper  on  the  same  subject,  also  communicated  " 
by  Mr.    Shadbolt,  was  read  Not,  li.     In  this  it  is  stated 
that  the  insects  were  covered  with  a  secretion  which  appeared 

to  protect  them  from  the  action  of  the  nitrate  of  silver.  How 
the  insects  obtained  admission  under  the  circumstances  M 
mentioned  is  not  easy  to  understand ;  but  remembering  how  fl 
extensively  these  little  animals  are  diiTuscd,  and  the  dilticulty 
of  finding  any  situation  entirely  free  from  them,  we  can 
scarcely  infcTj  in  the  absence  of  all  evidence  as  to  their  origin, 
that  they  were  propagated  and  developed  in  the  solution  on 
the  surface  of  which  they  were  found. 
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10.  ''^Descriptions  of  New  and  Rare  Diatoms"  (aeries  vi). 
By  R.  K,  GTeville,  LL.D.  (Communicated  hy  Mr,  Roper, 
was  read  May  14th;  published  in  'Trans.  Mic.  Soc,'  toI.  i, 
N.  S.,  p.  89). 

11.  "  Description  of  New  and  rare  Diatoms"  (series  viii) . 
By  Dr.  Greville.  (Also  communicated  by  Mr.  Eoper,  was 
re&A  Nov.  10th ;  published  in  *  Trans.  Mic.  Soc./  vol,  xi, 
N.  S.,  p.  13.) 

Nole. — No.  vii  of  this  series  was  not  communicated  to  this 
Society,  It  is  published  iu  *  Quart.  Joum.  Mic.  Soc./  vol. 
ii,  N.  S.,  p.  231. 

12.  ''On  Bome  New  Species  of  DiatomaceEe."  By  J. 
Staunton,  Esq.  (Read  June  11th.)  Twelve  slides  illus- 
trating the  paper  were  at  the  same  time  presented,  and  are 
added  to  tlie  collection  of  objects. 

13.  *'  On  Fungus  Destruction  of  Lozenges  in  a  dry  At- 
mosphere," By  F.  M.  RimmingtoUj  was  communicated  by 
Mr.  Tuffen  West.  {Read  June  11th;  published  in  'Trans. 
Mic.  Soc./  vol.  X,  N.  S.,  p.  103.) 

The  point  of  interest,  as  remarked  by  Mr.  West,  is  the 
great  amount  of  deliquescence  caused  by  the  fungus  in  a 
perfectly  dry  atmosphere. 

B.  Vibrio  Tritici. — Some  interesting  facts  in  connection 
with  these  animals  were  mentioned  to  the  Society  at  the  last 
meeting,  by  Mr,  H.  Deane.  The  long  time  they  maintain 
their  \itality  is  well  known;  how  long  is  not  determined. 
Mr.  Deane  has  had  some  diseased  wheat  for  ten  years,  in 
which,  when  last  examined,  a  year  ago,  the  animals  were 
found  alive  and  in  full  activity.  He  also  mentioned  a 
remarkable  fact  known  to  himj  viz.,  that  on  a  particular  piece 
of  land,  whenever  wheat  is  grown,  it  is  always  infested  with 
vibrio,  no  matter  what  the  length  of  time  since  the  previous 
wheat  crop,  or  ivhat  crops  have  been  groiro  in  the  mean- 
time. 

Having  completed  this  retrospect  of  the  year,  and  given  a 
short  account  of  the  thirteen  papers  which  have  been  read  at 
onr  ordinary  meetings,  it  only  remains  for  me  to  congra- 
tulate you  on  the  present  state  of  the  Society,  and  its  pro^ 
spects  for  the  future,  and  to  thank  you  for  the  kind  support 
and  assistance  xiniforraly  afforded  me  during  the  two  years  I 
have  occupied  the  chair  1  am  shortly  to  resign  to  the  gentle- 
man appoiuted  to  succeed  me, — -one  %vhose  thorough  ac- 
quaintance with  the  niechauical  and  optical  properties  of  the 
microscope,  whose  familiarity  with  all  the  details  of  microsco- 
pical investigation,  and  whose  scientific  and  general  attain- 
ments, eminently  fit  him  for  the  office  of  President. 
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A  Monograph  of  the  genwa  ATJiiscuSi    B7  B.  K.  GsevellBj 
LL.D.,F.R.S.E.j&c. 

(Oommnnicfttod  by  F.  C.  S.  Uopeh,  F.L.S.,  4c.,  and  read  March  UUl) 

It  is  impossible  to  be  engaged  in  the  study  of  natural 
acienee  at  the  present  time,  and  especially  in  the  more  prats 
tical  departments,  without  being  perpetually  involved  in  the 
qtuestio  vexaia,  What  is  a  Hpecies  ?  Even  in  working  ont  th( 
following  monograph  of  the  small  genus  Authcvs,  I  have 
found  myself  beset  with  difficulties;  and  without  doubt 
some  of  my  conclusions  will  be  challenged  by  labourers  ia 
the  aame  field,  who  hold  (with  perfect  right)  what  th^ 
assume  to  be  the  most  orthodox  riews.  But  who  18  to 
decide  between  conflicting  opinions?  And  so  the  qnestioa 
again  recurs,  What  is  a  species?  It  is  singular  that  what 
appears  at  hrst  sight  to  be  so  clear  in  theory,  should 
found  practicaBy  in  the  direst  confusion.  "Naturalists  of  t 
greatest  reputation  are  not  agreed  on  even  the  first 
Thus,  Professor  J,  G.  Agardh,  in  hia  *  Theoria  Sya 
Plantarum,^  after  quoting  various  eminent  naturalists, 
marks  — "  Ex  his,  quae  breriter  attulimus,  satis,  credOj 
apparet,  tres  noatrse  Jetatis  vel  excellentissimos  natime  invi 
tigatores  in  ilia,  quam  proposuimus,  quaatione  dijudicanda,' 
inter  se  dissentire.  Schleidenius  sola  individua,  Liadl 
■pecies,  Fricsius  species  et  genera  a  natura  vult  constitute 
majoree  onmea  ordines  ab  arte  inventos  esse," 

"  A  species/'  aays  Professor  Walker- Amott,  *'in  the  Lin 
ueau  sense  of  the  word  ....  is  formed  by  our  Maker,  as 
euentially  distinct  firom  all  other  species,  as  man  is  from 
brute  creation:  'Species  tot  numeramus,  qnot  divi 
fomue  in  principio  sunt  creatae,'  Linn,  It  ought  neithi 
for  convenience  to  be  uaited  with  others,  nor  be  split  into 
several  on  account  of  newly  detected  diversities  of  form 
but  the  difficulty  is  to  ascertain  what  is  such  a  primiti 
or  natural  species,  and  how  to  characterise  it  so  as  to  inctui 
those  numerous  varieties  and  individuals  now  existii 
surface  of  the  globe  which  have  sprung  from  it,  bnt  of  which' 
none  may  bear  greater  resemblance  to  the  original  or  typical 
form  than  they  now  do  to  each  other."*  This  is  sufBciently 
dishcartcniag  ;  and  Benthain,  than  whom  a  higher  authori 
can  scarcely  be  quoted,  ia  not  more  encouraging,  " 
specie*,"  he  remarks,  "  iu  the  ordinary  traditional  acce] 

♦  '  Britiih  Ilorft,'  "Inttoduetion." 
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Hon  of  the  word,  designates  the  whole  of  the  individuals 
Bopposed  to  be  descended  from  one  original  plant  or  pair  of 
its.  But  thifl  definition  is  practically  useless ;  for  we 
no  means  of  aacert^ning  the  hereditary  history  of 
idiTidual  plants.  .  .  .  Believing,  however,  as  1  do,  that  there 
exist  in  nature  a  certain  number  of  TgroupB  of  individuals 
the  limits  to  whoae  powers  of  variation  are,  under  present 
circumstances,  fixed  and  permanent,  I  have  been  in  the 
habit  of  practically  defining  the  species  aa  Uie  tuhole  of  the 
individual  plants  which  resemble  each  other  9wffi.ciently  to 
make  tw  conclude  that  they  are  all,  or  may  have  bben  alt, 
descended  from  a  common  parent,"*  Here,  it  will  be  per- 
ceived, eA'erything  ultimately  depends  upon  the  judgment  of 
the  observer. 

Agassiz  speaks  with  the  utmost  confidence,  and  apparently 
sees  no  difficulties  at  all.  "  It  was  a  great  step^^^  he  says, 
*'  in  the  progress  of  science,  when  it  was  ascertained  that 
species  have  fixed  characters,  and  that  they  do  not  change  in 

the  course  of  time Geology  only  shows  that  at  dif. 

ferent  periods  there  have  existed  different  species}  but  no 
transition  from  those  of  a  preceding  into  tho«e  of  the  follow- 
ing' epoch  has  ever  been  noticed  anywhere  ....  nothing  fiir- 
nishes  the  slightest  argument  in  favour  of  their  mutability. 
On  the  contrary,  every  modem  investigation  has  gone  only 
to  confirm  the  results  first  obtained  by  Cuvier,  and  his  viewe^ 
that  species  are  fiied.'^f 

In  amusing  contrast  to  Agassiz,  we  have  the  astounding 
deductions  of  Mr,  Darwin,  who  writes — "  I  can  entertain  no 
doubt,  after  the  most  deliberate  study  and  dispassionate  judg- 
ment of  which  I  am  capable,  that  the  view  which  most  natu- 
ralists entertain,  and  which  I  formerly  entertained,  namely, 
that  each  species  has  been  independently  created,  is  erroneous. 
I  am  fully  convinced  that  species  are  not  immutable.  ...  I 
beUeve  that  all  animals  have  descended  from  at  most  only  four 
or  five  progemtors,  and  plants  from  an  equal  or  leaser  niunber. 
.  .  .  Probably  ad  the  organic  beings  w^hich  have  ever  lived  aH 
the  earth  have  descended  from  3ome  one  primordial  form,  into 
which  life  was  at  first  breathed."  Alas !  for  the  fixity  of  species  ! 
The  shades  of  Linnseus  and  Cuvier  are  not  to  rest  io  peace. 

I>r.  Joseph  Hooker,  in  his  most  valuable  and  interesting 
"  Introductory  Essay  "  to  the  ^  Flora  of  New  Zealand^'  adheres 
to  what  may  t>e  called  the  popular  view  of  the  question,  in 
nauming  that  "  all  the  individuals  of  a  species  (as  I  attempt 
to  confine  the  term)  have  proceeded  from  one  parent  (or 

•  '  Nat.  Hist.  Review,'  vol.  i,  p.  133. 
+  '  Essay  on  Ciaaaiflcaliou,'  pp.  76—78. 


pair),  and  that  they  retaiu  their  distinctive  (speci6c) 
racters."      And  he  also  assumes  that  "species  vaiy  more 
than  is  generally  admitted  to  be  the  case."* 

In  adopting  these  assumptions,  for  they  express  my  own 
convictions,  we  still  have  to  acquire  a  practical  ineight  into 
the  laws  which  govern  the  limitation  of  species  and  the 
range  of  variation.  So  involved  in  obscurity  are  those  lawa, 
that  one  of  t)ie  most  cautious  and  philogopbical  naturaUsts  in 
America  does  not  hesitate  to  say — "  It  is  by  no  means 
difficult  to  believe  that  varieties  are  incipient  or  possible 
species,  Tvhen.  we  see  what*  trouble  uaturalistsj,  eapeciallj 
botanists,  have  to  distinguish  between  them, — one  regarding 
as  a  true  species  what  another  regards  as  a  variety,  when  the 
progress  of  knowledge  continually  increases  rather  than 
diinimslies  the  number  of  doubtful  instances ;  and  when 
there  is  less  agreement  than  ever  among  naturalists  as  to 
what  is  the  basis  in  nature  upon  which  our  idea  of  species 
reposes,  or  how  the  word  is  to  be  defined. "t  This  is  strikingly 
illustrated  in  the  most  recent  works  devoted  to  the  Flora  of  our 
own  country.  Scarcely  two  of  Our  leading  botanists  take  the 
same  view  of  what  constitutes  (in  practice)  a  rigid  diagnosis. 
In  five  of  the  British  genera  of  flowering  plants  (admittedly 
diflScult  and  tesfcing  examples),  the  following  differences 
occur  in  two  Floras.  According  to  Professor  Babington 
there  are  34  species  of  Ranuncvlus,  45  of  Rubus,  17  of  Rosa, 
32  of  Hieraciiim,  and  TO  of  Carex,  According  to  Mr. 
Bentham  there  are  13  species  of  Ranunculus^  5  of  Rubus, 
5  of  Ro»a,  7  of  Hier&cium,  and  47  of  Cartx ;  being  a  dif- 
ference in  only  five  genera  of  one  hundred  and  eleven  species. 
This  extraordinary  contrast  might  possibly  be  attributed  to 
certain  extreme  views  entertained  by  the  authors  of  these 
Floras.  This  may  be  the  case,  and  parties  who  differ  fiom 
them  both  will  no  doubt  say  so ;  but  who  is  to  decide  ?  Tlie 
matter  is  infinitely  complicated  by  other  and  equally  dis- 
tinguished botanists  holding  not  exactly  an  immediate  posi- 
tion, but  oscillating  in  a  most  irregular  manner  between  the 
extremes.  Sir  W.'J.  Hooker  and  Professor  Walker- Amott 
describe  in  tlieir  British  Flora  4  species  of  Ranuncuhis  fewer 
than  Babington,  and  7  more  than  Bentham  j  of  Rubus,  3i 
species  fewer  than  Babington,  and  6  more  than  Bentham ;  of 
Rosa^  2  more  than  Babington,  and  14  more  than  Bentham  ;  of 
Hieracium,  the  same  number  as  Babington  (32 — one  extreme 
being  here  reached),  and  25  more  than  Bentham;  of  Carer, 

•  'Flora  of  New  Zealand,'  "Introtlndory  Essay."  ji.  vitt. 
t  Professor  Asa    Grnj,  '  Niit.    Sdecliou  hoi  iiicoiisisleut  with   Nat. 
Tlieology,'  p.  S. 
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3  fewer  thau  Babin^on,  and  20  more  than  Beuttiam  !  Well 
may  the  bumble  student  fall  back  upon  I  lie  old  proverb, 
"Who  shall  decide  when  doctors  disagree?"  On  the  oue 
side  is  a  war-cry  against  too  many  species ;  on  the  other  an 
alleged  tendency  in  the  opposite  direction.  "^The  time  may 
ere  long  arrive/'  says  Professor  Walker- Arnott,  "  when  what 
are  now  called  genera  or  subg^enera  will  alone  be  considered 
speciesj  and  another  Linua;us  bo  requisite  to  reduce  the 
chaos  to  order."* 

If  such  diflScultics  beset  the  botanist  among  the  higher 
orders  of  vegetation,  we  need  not  be  surprised  to  find  tliera 
multiplied  when  we  descend  to  the  more  obscure  and  simple 
forma  of  organized  life.  Dr.  Carpenter  has  been  unable  to 
discover  anything  approaching  to  fixity  of  species  among  the 
Fort! mini f era,  "The  ini practicability/^  he  remarks,  "of  ap- 
plying the  ordinarj'  method  of  definition  to  the  i/enera  of 
Foraminififra  becomes  an  absolute  impossibility  in  regard  to 
species.  For  whether  or  not  there  really  exist  in  this  group 
generic  assemblages  capable  of  being  strictly  limited  by  weU- 
marked  boundariesj  it  may  be  affirmed  with  certainty  that, 
among  the  fonns  of  which  such  assemblages  are  composed, 
it  is  the  exception,  not  the  rule,  to  find  one  which  is  so 
isolated  from  the  rest  by  any  constant  and  definite  peculiarity, 
as  to  have  the  least  claim  to  rank  as  a  natural  8pecies."t 

The  Diatomacete,  while  not,  perhaps,  in  quite  so  hopeless  a 
predicament^  are  in  a  very  unsatisfactory  state,  notwithstand- 
ing the  labours  of  Ehreuberg,  Kutzing,  Smith,  Ralfs,  and 
others.  With  regard  especially  to  the  dctermiuation  of 
species  and  limits  of  variation  the  greatest  uncertainty  pre- 
vails, A  few  years  ago  I  remarked  in  another  place — "  In 
the  present  state  of  our  knowledge  it  would  appear  that 
scarcely  any  one  character  taken  by  itself  is  to  be  relied  on, 
and  that  even  a  combination  of  characters  which  may  be 
Bufficiciit  for  the  deteriniiiation  of  species  in  one  genus  may 
be  unsatisfactory  in  another ;  and  where  groups  or  sections 
happen  to  be  what  is  colled  ex:cceditigly  natural,  the  difficulty 
is  greatly  increased.  Indeed,  it  often  becomes  a  question 
whether  it  is  beat  to  leave  a  doubtful  variety  to  embarrass 
the  diagnosis,  or  to  separate  it  under  a  provisional  character. 
No  law  can  be  laid  down  on  this  subject  which  shall  prac- 
tically be  a  clear  and  unerring  guide.  Aniotig  the  D'ntimnaci'te, 
the  process  of  self-division,  by  means  of  which  any  deviation 
from  the  normal  condition  of  a  species  becomes  stereotyped 
and  perpetuated  with  inconceivable  rapidity,  coraplicaU-s  the 

•  ■  Bril.  Flora,*  "Iiilroduclion." 
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idea  of  a  epecicB  to  an  extent  imknown  among  tlie  highei' ' 

orders  of  vegctable4?.  For  example,  let  a  represent  a  species 
of  diatom.  By  flome  uuknowu  cause  one  of  its  progeny,  B, 
becomea  so  cbanged  aa  to  constitute  a  weH-marKed  vanetr. 
Atiotber  of  its  progeny^  c,  undergoes  a  different  but  equally 
decided  change ;  and  posailjly  the  same  thing  may  occur  in 
others.  Now  these  varieties  or  aberrations  from  the  typical 
condition  may  be  propagated,  according  to  the  late  ProfeMor 
Smith's  calculation,  at  the  rate  of  a  thousand  millionii  in  & 
single  month.  Then,  as  there  is  no  reason  why  b  and  c 
should  not  also  have  au  indefinite  number  of  nonconformist 
children,  all  removed  in  one  character  or  another  a  tectmd 
atitffe  from  the  type,  and  producing  duplicates  by  tbousanda 
of  millions,  it  is  manifestly  impossible  to  say  where  the  con. 
fusion  is  to  end.  But  this  i^  not  all.  By  the  process  of  con- 
jugation, what  Mr,  Thwaites  caila  *sporangial  &ustllles,^B 
are  produced,  which  are  very  much  larger  than  the  ordinar^S 
size  of  the  parents;  and  these,  it  is  presumed,  multiply  equally 
freely  by  self-division,  and  are  equally  liable,  from  accidenteJ 
causes,  to  have  their  deviation  from  the  normal  type  perpe- 
tuated.  Such  is  the  theory ;  and  to  arrive  at  anything  like 
fixed  specific  distinctions  would  seem  to  be  almost  a  hopeless 
endeavour.  Nevertheless,  by  cori-ecting  prooease^  unknoirn 
to  us,  we  canuot  doubt  that  the  typical  characters  of  real 
ajtecies  are  preserved."* 

Tbei-e  is,  besides,  another  element  to  be  taken  into  account 
connected   with   the   process  of  conjugation  above  referred 
to.    Professor  Smith  remarks,  "  Cases  have  fallen  under  my 
notice  which  seem  to  indicate  that  the  further  process  of  re- 
production consists  in  the  resolution  of  the  contents  of  the 
fporangium  into  a  'brood*  of  diatoins  having  the  same  form 
and  specific  characters  as  the  original  fruatules  which  origi- 
Dated  the  sporangia.^'t     And  he  adds,  in  speaking  of  Cocco-^ 
neOTfl  Ci^iula,  "  forms  of  every  size  intermediate  ^tween  tli^fl 
minutest  frustule  in  the  cyst  and  the  ordinary  frttstules  en^^ 
B[aged  in  the  conjugating  process  were  easily  to  be  detected ; 
Bud  the  conclusion  was  inevitable,  that  the  cysts  and  thci! 
eonteuts  were  sporangia  of  the  species  with  which  thev  WM 
aflsoeiated,  and  indicated  the  several  stngos  oi'  the  repro^ucti^ 
process/'      Every  diatomist  must   be  familiar  with   simill 
"broods"  of  Cocconeides,  looking  just  like  broods  of  younj 
•piders.     Now,  the  chief  point  of  interest  here  is,  what  b« 
comes  of   these  broods?      How  do  they  increase  in  sissel 
Minute  as  the  individuals  arc  compared  with  the 

'  'Kiliii  A'cw  Pliil,  Jour,,'  (fui,  ».  new  sencs.  p,  2Q, 
f  'Brit,  Diatn' vol.  ii,  p,  IS, 
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tlicy  arc  enveloped  in  &  Hiliceous  case.  It  cannot  be  by  self- 
divisiou,  as  tliey  would  then  be  stationary.  We  are  accustomed 
to  hear  of  the  nnsatiafactory  state  of  certain  ftustuleSj  beiug 
attribnted  to  their  probably  young  condition.  This  may 
be  Tcry  convenient,  but  what  is  meant  by  it  ?  Is  a  frustule 
which  has  arrived  (by  some  process  or  other)  at  its  ordinary 
siae  supposed  to  become  more  perfect  by  Bnccessive  self- 
division?  It  13  evident  that  all  this  uncertainty  adds  greatly 
to  the  labour  of  determining  both  speciea  and  the  range  of 
variation. 

In  addition  to  all  that  has  been  said,  the  following  excellent 
ohservations  of  Professor  Asa  Gray  must  not  be  omitted : 
'*  Everywhere,"  he  says,  "  we  may  perceive  that  Nature  secures 
her  ends  and  makes  her  distinctions  on  the  whole  manifest 
and  real,  but  everywhere  without  abrupt  breaks.  We  need 
not  wonder,  theretbrCj  that  gradations  between  8{)eciea  and 

varieties  should  occur From  the  nature  of  the 

rase,  the  cJassifications  of  the  naturalist  abruptly  define 
where  Nature  more  or  less  blends.  Our  systems  are  nothingj 
if  not  definite.  They  are  intended  to  express  differences, 
and  perhaps  some  of  the  coarser  gradations.  But  this  evinces 
not  their  perfection,  but  their  imperfection.  Even  the  beat 
of  them  are  to  the  system  of  Nature  what  consecutive  patches 
of  the  seven  colours  are  to  the  rainbow,"*  Among  the 
Diatomacem  particularly,  the  maxim  Natura  non  agit  «al- 
tatim  applies  with  far  greater  force  than  among  more  highly 
organized  vegetables,  rendering  the  lines  of  specific  separation 
very  hard  to  find.  So  that  in  the  very  imperfect  state  of  our 
knowledge  of  these  microscopic  forms,  it  would  be  rash  in 
the  extreme  to  dogmatise  on  the  subject  of  species.  What 
is  therefore  most  required  is,  a  more  extensive  acquaintance 
with  the  forms  of  diatomic  life.  Materials  must  be  accumu- 
lated before  they  can  be  reduced  to  order;  and,  as  in  all 
similar  cases,  thts  can  only  be  accomplished  at  the  risk  of 
encumbering  both  genera  and  species  more  or  less  Ti-ith  a  pro- 
visional nomenclature.  This  has  been  the  inevitable  history  of 
every  department  of  progressive  science.  Some  parties, in  their 
wholesome  horror  of  doubtftil  species,  seem  disposed  to  assume 
that  every  discovery  must  be  an  old  friend  with  a  new  face ; 
and  to  maintain  that  all  new  species  or  supposed  new  species, 
should  be  kept  in  retentis  until  every  doubtful  point  in  their 
history  and  structure  is  cleared  up.  This  would  be  to  lock 
op  indefinitely  a  large  number  of  interesting  discoveries,  and 
to  retard  the  progress  of  science  in  this  particular  department^ 
which  can  scarcely  be  compared  with  any  other.  It  appefuv 
•  'Nat.  Seieotiofl  not  iuooasistent  witU  KrI.  Theobgj,* p.  35. 
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to  mo  that  tlie  time  lias  not  yet  arrived  when  the  mtrodoction 
of  a  (K>ul)tful  species  ia  to  be  rfigardcd  as  so  serious  an  intru- 
sion. Hcsitles,  as  I  have  already  obsvjrvcd,  it  requires  almost 
•AS  iDueh  caution  to  call  a  new  form  a  questionable  variety  of 
some  kiio\ni  species,  as  to  put  it  down  at  once  a  questionable 
species.  A  series  of  doubtful  varieties  is  exceedingly  incon- 
venient by  weakening  the  original  definition,  espeeioUy  when 
we  are  only  gropiug  our  way  to  what  really  constitutes  specific 
dift'crence,  and  consequently  a  reliable  diagnosis  in  this  very 
peculiar  tribe. 

AULI&C17S,  Ehr.j  Sail. 

Prustules  cylindrical  or  tlisooid ;  valve  circular  or  oval,  i 
dulatedj  with  two  (three,  or  four?)  opposite  circular,  flattened, 
submarginal  processes,  and  four  groups  of  lines  radiating 
from  the  centre  j  two  of  them  converging  towards  the  pro- 
cesses, and  two  expanding  towards  the  margin. 

It  is  remai'kable  how  much  uncertainty  appears  to  exist  j 
with  reference  to  the  species  of  this  small  gemis.     This  h»i 
been  owing  partly  to  our  ignorance  in  not  knowing  what  part, 
of  the  structure  furnished  the  most  trustworthy  characters,, 
and  partly  to  the  very  small  number  of  examples  in  eoUec« 
tiona.    So  little  are  the  American  species  of  my  late  lamented  .| 
correspondent,  Professor  Bailey,  understoodj  viz.,  A.  radiatu$, 
pruinosus,  punctfiius,' B.xid  c<:elafus,  that  Dr.  Lewis  remarks — 
"They  vary  much  in  their  markings,  and  occasionally  ap-  _ 
proach  so  near  each  other  in  general  character  as  to  make  ttfl 
very  doubtful  whether  tliey  ought  to  be  kept  apart."     This 
want  of  confidence  in  Professor  Bailey's  species  has  induced 
rae  to  reproduce  figures  of  the  whole  of  them,  as  those  which 
accompany  his  original  descriptions  are  extremely  vague  and' 
deficient  in  detail.   It  is  true,  however,  that  some  of  the  Auli»ci\ 
do  sometimes  resemble  each  other  so  closely  as  to  render  tUftJ 
task  of  discrimination  exceediugly  difficult.      Until  recently] 
the  number  of  processes  was  regarded  generically  as  two.  j 
A.  pruinosus,  indeed,  not  un frequently  occurs  with   thrccJ 
"VVitliiu  the  last  two  months,  liowevcr,  not  only  has  tuiotlicf 
species  been  discovered  with  three,  but  two  species  with  fourl 
processes;  one  of  these  will  be  found  described  as  A.  John- 
soniantis  :    the   other  is  not  in  a  sufficiently    perfect   state  j 
for  drseriptioUj  although  several  valves  of  it  have  been  seen, ' 
all   of  them  showing  tolerably  distinctly  the  alternate  pro- 
cesses of  tfic  subjacent  valve  j  so  that  tlic  disc  is  ornamented 
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with  a  circle  of  eight  visible  procesaca.  It  seems  doubtfiilj 
therefore,  whether  some  species  may  uot  actually  possess  three 
or  four  processes, 

*  Radiating  lines  costate  {not  punctate).  Valve  mostly 
oval,  or  elightly  oval;  in  the  first  three  species  occa- 
sionally circular. 

Auliacua  gmtptus  (Smith),  llalft;  valve  circular  or  inclining 
to  oval,  with  indistinct  umbilicus,  and  two  lateral  ruuuded 
dcprc«aiona;  costa?  ia  four  sets,  radiating  from  the  ceutrCj, 
two  of  them  coiivergiug  to  the  processes,  and,  alotiy  with  the 
jounded  dcpressionsj  forming  a  well-defined  -1-lohed  figure  or 
I  i^ttatrefoil ;  the  costal  within  the  dcpressione  strong,  lew,  un- 
equal, quite  smooth  (uo  apic^di),  and  appearing  to  terminate 
abruptly  williiu  the  edge  of  the  cavity;  luarginal  costse  strong, 
distant ;  diameter  *002U"  to  "003 j".   (Pis.  II  ife  III,  figa.  1—3.) 

AttlUcus  sculptus,  llalfs  in  Priteh.  Inf.,  1861,  p.  845,  pi.  vi, 
fig.  3. 

Enpodisctis  sculptus,  'Sm.  Brit.  Diat./  vol.  i,  p.  25,  pi.  iv, 
fig.  42;  'Mie.  Diet.,'  pi.  xii,  fig.  31. 

Hab.  Poole  Bay,  1851  ;  Professor  Smith;  Barking  Creek, 
on  the  Thames,  P.  C  S.  Roper,  Esq.;  Ipswich,  P.  Kitton, 
Esq.;  Penzance,  J.  Ealfs,  Esq.;  Westport  Bay,  Ireland,  G.  M. 
Browne,  Essq. 

I  have  been  quite  unable  to  discover  any  strongly  definitive 
character  between  this,  the  earliest  kiiowu  species,  aud  the 
one  immediately  following;  and  those  naturahsts  who  are 
iartuenced  by  what  haa  been  called  a  "rigliteous  horror"  of 
uncertaiu  species  would,  no  doubt,  be  in  favour  of  their  uniou  j 
but  in  that  case  we  should  have  fig.  1  at  one  end  of  the  series, 
and  fig.  6  at  tlie  other,  which  would  surely  be  an  extreme 
view.  The  siugle  desire  to  study  these  two  species,  aud  the 
singular  deficiency  of  materials,  has  aloue  caused  a  twelve- 
mouth's  delay  in  the  preparation  of  tins  small  monograph, 
I  have  at  length,  however,  in  addition  to  an  ample  series  of 
A.  ccelatits,  had  an  opportunity,  through  the  kindness  of  Mr. 
T.  G.  Itylaudsj  and  other  friends,  of  exaniiuittg  a  considerable 
number  of  the  present  species ;  and  the  result  is,  on  the 
whole,  satisfactory  to  my  own  mind,  although  it  may  not  be 
equally  so  to  others  who  have  not  had  the  same  opportunity 
of  tracing  minute  diflerences.  It  will  be  at  once  perceived 
that  there  is  no  difficulty  in  referring  specimens,  as  they  ordi- 
narily occur,  to  their  respective  places.  It  is  only  where 
exceptional  frustules  approach  each  other  that  any  embar- 
rasmcut  is  experienced.     The  principal  features  iu  A,  sculp- 
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tue,  as  compared  with  A.  aelatus,  are  ts  follow  : — 1.  The  form 
i«  usually  circular,  while  in  A.  calatug  it  generally  teuda  to 
oval.     2.  The  lateral  depressions  are  dcep&r.     3.  The  costse 

within  the  tJepieasious  are  strong,  unequal,  not  radiating 
symnietricany,  like  a  fan,  but  generally  pointing  in  different 
directions,  and  apparently  terminating  abruptly  before  reach- 
ing  the  outer  curved  edge  of  the  depressioiM.  4.  A  much 
greater  teudcucy  in  the  costse  of  the  depressions  to  anasto- 
mose. 5.  The  "entire  absence  of  apiculi.  This  char»cter, 
althougli  a  minute  otic,  seems  to  be  of  importance.  I  have 
examined  vei*)'  many  examples  of  A.  cmlatus,  and  never  found 
apicvdi  ■wanting,  excepting  in  one  instance,  which  I  have 
given  at  fig,  7.  Occasionally  there  are,  in  A>  gcufpliis,  a,  few 
narrow,  transverse  cellules,  formed  by  anastomosis,  just  be- 
neath the  outer  curve  of  the  depressions ;  and  sometimes  a 
transverse  costa  is  visible,  following  the  line  of  the  ridge 
below  its  summit,  from  which  branch  off  at  right  angles  the 
strong  coBta!  which  proceed  to  the  margin.  This  transverse 
costa  is  probably  always  present,  concealed  within  the  margin 
of  the  cavity,  as  the  marginal  costa?  are  certainly  not  (all  of 
them,  at  least)  continnationa  of  those  within  the  depressions.  ■ 
Mr.  Ralfs,  under  A.  ovalis,  in  Pritchardj  remarks — "  The  ■ 
truncated  processes  do  not,  in  general,  corresjxiad  exactly 
M-itli  the  longer  diameter  of  the  valve,  but  are  placed  a  little 
on  one  side  in  opposite  directious."  This  I  have  ascertained 
to  be  the  case  in  all  those  species  wbicli  deviate  fi-om  the 
circle.  If  a  straight  line  be  drawn  through  the  middle  of 
the  valve  in  its  longest  diameter,  the  two  processes  will  in- 
variably be  seen  more  or  less  on  the  opposite  sides  of  the 
line;  and  such  is  the  rule  with  our  present  species  itaelf, 
whenever  it  assnraca  a  slightly  oval  form, 

Anlhcus  ctelatus,  Bail. — Valve  slightly  inclining  to  oval 
(nxost  rarely  circular),  with  indistinct  umbilicus  ;  radiating 
costse  next  the  margin,  strong,  distant;  central  area  4~lobcd, 
2  of  the  lobes  composed  of  finer  costfe  converging  to  the  pro- 
cesses J  the  intermediate  lobes  depressed^  containing  radiating, 
often  more  or  less  anastomosing  lines,  and  studded  with 
minute  apiculi,  which  are  sometimes  confined  to  the  outer 
edge  of  the  lobes.     Diameter  -0022 "  to  -OOGa".     (Kgs.  4—7.) 

Atiiigcn^  ceetntus.  Bail.—'  Kotea  on  New  Species  of  Mic. 
Organ.'  ('  Smitheon.  Contrib.,'  vol.  vii),  p.  6,  figs.  3,  i ;  Halfs, 
in  Pritch.,  1861,  p.  845. 

Ha&,  In  sand  washed  from  West  India  sponge,  and  in 
soandings  from  Mobile  Bay,  U.S. ;  Prof.  Bailey.  Mud  from 
New  London  Harbour ;  Delaware  Eirer  mud,  rare,  U.S. ;  Dr, 
Lewis.    Caiifominn  and  Ichaboe  guanos,  C.  Johnson,  Esq. 
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R.  K,  G.  BoUvtaa  idiiano  and  Monterey  stone,  G.  M.  Browne, 
Esq.  Bass'  Straite,  C.  Johnson,  Esq.';  New  Zealand,  G.  M. 
Browne,  Esq.  ;  Harvey  Bay,  Queensland,  New  Caledonia, 
and  Woodlaik  island,  in  drcdgings  communicated  by  Dr. 
Roberts;   R,  K.  G. ;  Brodick  Bay,  Island  of  Arrati^  R.  K.  G. 

Ha^-ing;  already  referred  to  this  sjiecies  under  the  previous 
article,  I  am  not  called  upon  to  enter  into  many  additional 
details.  The  most  essential  character,  perhaps,  resides  in 
the  apiculi,  which  are  sometimes  so  nuraeroua  as  to  render 
the  whole  area  of  the  depressions  quite  rough,  surrounding 
even  the  umbilical  space  ;  while,  in  other  cases,  they  are  few 
and  scattered,  or  occur  only  on  the  ridge  or  outer  cun'e 
of  the  depressions.  Tj-pical  specimens  seem  to  exhibit  two 
or  three  minute  apiculi  or  tubercles  on  the  costie,  following 
exactly  the  curve  of  the  depression.  In  the  Arran  example 
(fig.  4),  which  much  reserabiea  A.  sculping,  there  are  very 
few  apiculi,  and  they  are  so  situated ;  but,  in  addition  to 
this  character,  the  radiating  coatai  of  the  depressions  are 
continued  to  the  margin,  The  range  of  size  ia  extraordinary. 
Those  from  Ichaboe  guano,  obtained,  1  believe,  only  by  Mr. 
Q.  M.  Browne  and  myself,  are  so  far  beyond  the  average 
diraensioiis,  that  it  is  probable  they  may  be  sporangia! .  I 
am  not  disposed  to  place  any  reliance  on  the  presence  or 
absence  of  anastomosing  lines  among  the  costJE  of  the  de- 
pressions, OS  they  appear  to  he  sometimes  nearly,  if  not  quite 
absent,  A  few  may  he  occasionally  perceived  in  the  neigh- 
bourhood of  the  urabilical  space ;  while  they  are  soraetimes 
60  numerous  aa  almost  to  amount  to  reticulation,  only  being 
too  irreguJar  to  deserve  that  name.  Not  uofrequently 
the  depressions,  instead  of  forming  semicircular  lobes,  unite 
witli  the  umbilical  space,  and  resemble  an  oblong  bar 
stretched  across  the  valve,  scarcely  dilated  at  each  end,  and 
rough  with  apiculi.  The  depressions  are  considerably  more 
shallow  than  in  the  preceding  species,  or,  in  other  words, 
the  undulatiou  of  the  surface  is  less  prominent.  No  cha- 
ractcr  of  any  value  can  be  obtained  from  the  marginal 
costs,  which,  although  generally  distant,  are  sometimes 
double  the  ordinary  number.  A  very  fine  valve,  kindly  com- 
municated by  Mr,  Brightwcll,  and  obtained  from  sponge 
sand,  without  any  specified  locality,  and  named  A.  getiiptus, 
I  take  to  be  the  present  species.  There  are,  indeed,  no 
apiculi,  but  the  ooatae  within  the  depressions  pass  into  a 
perfect  anastomc«ing  network,  unlike  anything  I  have  seen 
in  A.  sculptm  :  aud  the  mai^tial  eostte  are  very  numerous, 

Auligcua  ekgmw,  n.  sp.,  Grev,— Valve  circular,  with  a 
smsHXf  round  umbilical  space ;  radiating  costa;  procecdiag  to 
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processes,  wulelj  converging  and  forming  obcordatc 
groupa  ;  ceutiical  spacts  between  the  uiQbi]ieii»  autl  tlie  mar- 
ginal  coetse,  more  or  less  mmutely  reticulated.  Diameter 
•[K)32".     (Fig.  8.) 

Ilab,  Patos  Island  guano,  C.  JobnBon,  Esq.;  R.  K.  G. 

Surfjice  of  the  valve  much  uudulatcd.  Processes  large, 
with  a  hroad  border.  The  sets  of  costfe  leading  to  the  pro- 
cesses suddenly  converging.  Tlie  tsjiace  between  the  nmbi- 
licng  and  the  coetcC  of  the  margin,  pxtendinj^  so  as  to  partially 
eneloae  the  converging  sets,  being  filleil  up  with  a  network,  of 
minutely  anastomosing  lines.  Marginal  costai  less  robust 
than  in  either  of  the  preceding  species.  The  umbilical  apace 
is  distinctly  defined  j  but  there  is  no  conspicnoua  quatrefoil. 

Aul'tacvt^  racemosits,  n.  sp.,  Rnlfs,  MS. —  Valve  nearly 
circular,  with  definite  umbilicus  and  tow  of  marginal  puncta; 
costse  converging  to  the  processes  delicatej  terminating  in 
little  clusters  of  minute  grannies  on  each  side  of  and  below 
the  processes.     Diameter  -005 1".     (Fig.  9.) 

Hab.  Barbadoes  deposit,  Cambridge  estate^  C.  Jolinson, 
Esq.     Communicated  by  J,  Kalfs,  Esq. ;  R.  K.  G. 

An  intcreatiag  little  species,  of  which  several  specimens 
exist.  It  is  not  improbable  that  a  larger  number  of  ex- 
amples would  show  some  difference  in  the  amount  of  the 
punctation  ;  for  there  are  indications  of  puncta  within  the 
marginal  circle,  and  the  lateral  sets  of  radiating  lines  whicbj 
in  the  specimens  before  me,  terminately  shortly  in  faint 
granules,  may,  in  other  cases,  be  more  fully  developed.  But 
the  character  derived  from  the  clusters  of  granules  termi- 
nating the  costae,  is  so  distinct  and  remarkable,  as  to  leave  no 
doubt  regarding  the  validitj'  of  the  species. 

Avlisciis  rei'icniatua,  n.  sp.,  Grev. — Valve  broadly  oval,  wit 
indistinct  umbilicus ,    marginal    radiating  costte   forming 
rather  narrow  border,  within  which  the  whole  area  is  divided 
into  -i  lobes ;  the  lateral  ones  very  large,  and  filled  with 
a  reticulation  of  anastomosing  hues;   converging  lines  also] 
often  anastomosing.     Diameter  ■0035'.     (Fig.  10, 

Hah.  Cape  of  Good  Hope,  G.  M.  Browne,  Esq.  From 
Meiobegia,  on  Haliatii  iubercuiala,  Pein,  F.  C.  S,  Eoper, 
Esq. 

In  the  large  proportion  which  the  internal  4-lobed  space 
bears,  to  the  entire  valve  this  species  differs  from  all  the  pre- 
ceding, and  in  the  very  large  comparative  size  of  the  lateral 
lobes,  it  difters  most  remarkably  from  its  nearest  allies, 
certain  extreme  varieties  of  A.  vte/atus.  The  marginal  costiB- 
f(;rm  a  narrow  band,  often  narrower  than  in  the  individual 
represented  iu  the  plate ;  and  the  line  of  separation  between 
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t!ns  baud  and  the  depressfd  laterul  lobes  is  ebarj>1y  rlefiiied ; 
tbe  trausitiou  from  tlic  strong,  simple,  somewhat  distant 
costa;  to  the  network  of  anastotnofiiug  lines  being  quite 
abrupt.  The  processes  arc  small,  and  situated  very  near  to 
the  margin.  In  a  friistulc  from  the  Cape  of  Good  Hope  the 
reticulation  is  confined  to  the  aide  lobes  of  tlie  quatrefoil ; 
but  in  the  beautiful  Peruvian  specimen  figured,  which  btlonga 
to  my  friend  Mr.  Roper's  rabinet,  it  extends  to  the  lobes 
connected  with  the  proces.ws,  in  whichj  however,  the  con- 
vergring  costs:  preserve  their  distinctness ;  tfie  reticulation 
being  produced  by  sharp  lines  anastomoaing  transversely  at 
different  angles, 

Auiiscus  mirubilis,  n.  sp.,  Grev. — Valve  broadly  oval,  with 
large,  definite  umbilical  space,  and  marginal  border  of  oblong 
cellules,  each  cellule  penetrated  at  the  base  by  a  short  line ; 
area  Avithin  the  borderj  with  the  exception  of  the  converging 
costSBj  more  or  less  filled  with  a  reticulation  of  anastomosing 
lines.     Diameter  0040".     (Fig.  1 1.) 

Hab.  Monterey  stone;  G.  Norman,  lilsq.^  G.  M,  Browne, 
Esq.,  R.  K.  G, 

Au  exquisitely  beautiful  diatom,  and  rare  as  beautiful.  It 
was  first  brought  under  ray  notice  by  Mr.  Norman,  but  his 
specimen  had  unfortunately  sustained  some  superficial  injury. 
That  subsequently  supplied  by  Mr.  Browne  leaves  notliing  to 
be  desired.  My  own  specimen  is  a  fragment.  The  general 
effect  of  the  ornamentation  of  the  valve  is  exceedingly  rich,, 
and  resembles  a  lace  pattern;  indeed  the  whole  might  be 
transferred  with  little  modification  to  lace  manufacture.  The 
processes  are  large,  very  conspicuous,  irregularly  circidar, 
with  a  very  broad  unequal  border,  The  umbilical  space  de- 
fined, and  oval  in  the  direction  of  the  processes.  The  costte 
whicli  converge  to  the  processes  very  clear  and  sharp ;  those 
which  radiate  towards  the  margin  anastomosing,  so  as  to  fill 
the  lateral  space  even  to  the  sides  of  the  processes  with  an 
irregular  network.  The  structure  immediately  within  the 
margin  is  quite  peculiar,  being  composed  of  a  close  row  of 
large  oblong  cellules,  penetrated  by  a  small  line  or  spine, 
which  reaches  past  the  middle  of  each  cellule. 

Atdiietta  ova/is,  Arn,— Valve  oblong-oval ;  costje  all  deli- 
cate, several  of  the  lateral  ones  opposite  the  umbilicus  crested 
near  the  margin  with  minute  apiculi.  Long  diameter  '0040". 
(Fig.  12.) 

Auliicus  ovtilis,  Am.^Ralfs,  in  Pritch.  Inf.,  1861,  p,  846. 

/lab.  Algoa  Bay  and  Peruvian  guanos ;  Ralfs,  V.  Kitton, 
Esq.,  Prof.  "Walker-Aniott,  G.  Norman,  Esq.;  R.  K.  G. 

The  form  of  thus  species  is  alone  suQicient  to  distinguish 
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it  from  all  others.  The  radiatijig  coBtse  are  all  slender  and 
Bomewliat  faint  j  those  passing  from  the  umbilicus  to  the 
prorcssps  widely  converging^;  some  of  the  lateral  ones  rougli 
for  a  short  distance  from  the  margin,  with  very  minute  api- 
euli.  Umbilicus  rather  indiatinct,  ProcesseB  generally  very 
largCj  not  truly  circulai*,  but  often  tending  to  a  very  obtuselv 
triangular  figure,  sometimes  very  broadly  ovate. 

**  Radiating  lines  punctate  or  scabrous.     Valve  strictly 
circular  (except  in  A.  punclatus,  which  is  nearly  so). 

Aulisctis  pruinosux,  Bail. — Valve   circular,   -with   a   large, 
smooth  umbilicus ;  radiating  lines  all  minutely  scabrous,  be- 
coming close  and  numerous  towards  the  margin.     Diameter  _ 
•0055".     (Fig.  13.)  f 

AuUscus  prttinomts,  Bail. — 'Notes  on  New  Sp.  of  Mie. 
Organ.'  (*  Sraithson.  Contrib./  vol.  vii),  p.  5,  figs.  5 — 8. 
Ralfs,  in  Pritcli.  Inf.,  1861,  p.  845.     (PI.  ^-i,  fig.  1.}    (Bad.) 

Hah.  Ill   estuaries,  &c.,   frora  Massachusetts  to  the  Gulif 
of  Mexico;    Prof.  Bailey.     At  Black  Rock,  Long  Island ;] 
Dr.  Lewis.     A'ar.  with  three  processes  in   Savannah   Kivf 
mud ;  Dr.  Lewis.     Georgia ;  F.  Kitton,  Esq. 

A  most  charming  diatom,  searceSy  to  be  recognised  by  the 
published  figures.  In  none  of  the  specimens  which  I  harel 
seen  is  there  any  trace  of  the  bevelled  edge  described  bjf 
Professor  Bailey,  and  which  in  his  figure  has  the  appearanca' 
of  a  broad  border.  Nor  are  the  processes  so  very  remote 
from  the  margin;  but  tliis  I  apprehend  to  be  a  variable 
character  in  several  of  the  species.  The  moat  graphic  idea 
I  can  give  of  tlie  general  appearance  of  the  valve,  arising 
from  the  numerous  plumose,  rough  lines,  is  that  conveyed  by 
the  term  frosted — a  diac  of  the  most  exqtiiaite  and  sym- 
metrical frost-work.  The  umbilicus  is  a  clear,  circular,  blank 
space,  from  which  the  lines  radiate,  at  first  rather  widely, 
but  soon  approximating  from  the  addition  of  intermediate 
lines,  like  the  lamellae  in  many  Agarici,  become  fine  and 
extremely  numerous  as  they  approach  the  margin,  When 
closely  examined  they  are  seen  not  to  be  punctate,  but 
rather  resemble  delicate  scratches  on  glass,  the  ToughneBs 
of  the  edges  causing  the  frosted  appearance.  The  processes 
are  large  and  handsome,  with  a  broad  border.  I  have  availe' 
myself  of  Mr.  Kitton's  kiudnc-ss,  and  given  a  representation 
of  the  tliree- process  variety  from  a  splendid  example  in  his 
cabinet. 

Avliscus  radiattu,  Bail.  ? — Valve  circular,  with  obsolete  um- 
bilicus, and  striated  marginal  border;  lines  all  regularly  and 
conBpicnou&]r  ptmctate,  those  conver^ng  to  the  processed 


Grevilie,  on  the  genus  Atiliscui. 


49 


forming  a  nan-ow,  obovate  group,  those  radiating  to  (he 
margin  straight.     Diameter  *lHHr>",     (Fig.  14.) 

Auliaoig  radiuius.  Bail,  'i  '  Notes  on  New  Sp.  of  Mic. 
Organ.'  (' Smithson,  Contrjb./  vol,  rii},  p,  G,  fig.  13? 

Had,  In  mud,  New  York  harbour,  and  in  the  mud  of  the 
Hudson  River  at  West  Point ;  Rockaway,  Long  Island, 
U.S.;  Prof.  Bailey.  Foaail  at  Kaighu's  Point,  New  Jersey; 
New  London  barbour,  U.S. ;  dredged,  Dr.  Lewis. 

The  diatom  described  under  this  name  by  Professor  Bailey 
is,  he  Bays,  "  a  rainute  speciesj,  presenting  the  cljaracteristie 
mastoid  processes  of  the  genus  Aniiseus,  but  having  no  dis- 
tinct unibilieus,  and  having  only  slight  indieations  of  the 
pectJiar  curved  lines  of  the  preceding  species"  {A,  c^latus). 
His  figure  is.  also  tliat  of  a  rainute  species,  and  exhibits  not 
the  very  slightest  indication  of  any  curved  lines  at  all.  It 
will  be  perceived,  from  the  speciiucu  which  I  have  figured 
from  Mr.  Kitton's  cabinet,  that  it  is  anything  but  minute  j 
that  the  lines  which  converge  to  the  processes  arc  quite  evi- 
dent and  well-defined,  and  that  there  is  a  remarkably  con- 
spicuous border,  wliich  does  not  appear  in  Bailey's  figurCj  uor 
is  it  referred  to  in  his  description.  Under  these  circumstances 
I  should,  perhaps,  be  justified  in  regarding  our  present 
diatom  as  distinct.  !Mr.  Kitton,  however,  is  decidedly  of 
opinion  that  they  form  one  species,  and  1  therefore  leave  the 
question  undecided  until  some  information  be  obtained  of 
Prof.  Bailey*s  species,  In  the  event  of  the  one  before  mc 
being  ascertained  to  be  truly  diflerent,  I  wish  it  to  bear  the 
name  of  Bailtftfi.  In  Mr.  Kitton's  specimens  there  is  no 
distinct  umbilicus,  but  an  indefinite  space,  irregularly  filled 
up  with  puncta.  All  the  lines  are  composed  of  a  single  row 
of  mi  till  te  puncta,  the  lateral  ones  not  plumose,  but  atraight. 
The  border  is  very  striking,  being  composed  of  an  inner  line, 
and  the  space  between  it  and  the  margin  crossed  with  rather 
distant  strise,  It  seems  scarcely  credible  that  if  such  a  border 
existed  in  the  examples  which  Prof.  Bailey  obtained  from 
three  localities,  he  should  have  overlooked  it. 

Autiacus  punctaius,  Bail. — Valve  nearly  circular,  with  sub- 
distinct  umbilicus;  whole  surface  more  or  less  punctate, 
but  generally  so  irregularly  that  it  is  difficult  to  trace  the 
radiating  lines.     Diameter  •0030'.     (Figs,  15,  16.) 

Auliscus  punctatwf.  Bail. — '  Notes  on  New  Sp.  of  Mic. 
Organ.'  ('Smithson.  Contrib./  vol.  vii),  p.  6j  fig.  9,  Kalfs, 
in  Pritch.  Inf.,  1861,  p.  845. 

Hab.  "  Often  associated  with  A.  prttinofua  in  the  stations 
!;ivfii  for  that  species,"  Prof,  Bailey.  Rice-field  mud, 
Savannah  river,  rare ;  Dr.  Lewis.  Patos  Island  guano  j  C, 
Johnson^  Esq.     Monterey  Stone;  F.  Tiittou, 'E.&t^. 
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Tins  spcfios  is  ill  u  very  unsatisfactory  state,  ajul  it  mav  he 
(louhted  whether  specimeas  have  beeu  seen  in  a  really  perfect 
condition.  Having  myself  bad  no  opportunity  of  exaroiniug 
many  individuals,  I  can  &ay  but  little  regarding  it.  In  one 
example  now  before  racj  the  puncta  are  so  disposed  over  the 
entire  surface  that  not  the  very  slightest  trace  of  a  line 
of  any  kind  can  be  perceived.  In  one  specimen  figured,  the 
radiating  litioa  are  pfirtially  visible.  In  a  valve  I  Iiave  from 
Virginia  there  arc  comparatively  few  puncta,  and  the 
characteristic  lineation  is  of  course  conspicuous.  The  laio 
Professor  BaUcy  compared  A. punctatus  with  A.  pruinositSf  and 
supposed  that  it  might  prove  to  be  a  vaiiety  of  that  species. 
He  remarks^  however,  that  "  the  sparsely  punctate  basis  of 
the  one  {pruinostm)  with  the  closely  punctate  surface  of  the 
other  [punctatus]  appear  to  ofter  a  sufficient  distinctioo 
bet>veen  tliem.''  I  apprehend  that  if  these  two  species  aro 
to  be  compared  at  all  with  each  other,  a  better  criterion  exists 
in  the  totally  different  character  of  the  punctation. 

Auliscus  Peruviajius  (Kitton),  Grev.  —  Valve  circular, 
with  close  radiating  lines  of  very  minute  puncta,  and  a  row 
of  marginal  apiculi;  processes  very  small,  each  surrounded 
by  a  circlet  of  niinute  apiculi.  Diameter  about  '0039". 
(Pig.  17.) 

AuUscvs  PeruviamiSj  Grev, — 'Trans.  Mic.  Soc.,'  vol.  x, 
p.  25,  pi.  ii,  fig.  a  (very  coarsely  engraved), 

Eupodiscus?  Peruvianus ;  Kitton,  MS.^  Haifa,  in  Pritclu 
Inf.,  1861,  p.  938. 

Hab.  Peruvian  and  Cdifornian  guanos ;  F.  Kitton,  Esq., 
Dr.  Macrae,  C.  Johnson,  Esq.j  B.  K.  G. 

As  I  have  already  mentioned  in  the  tenth  volume  of  the 
Society^s  '  Transactions,*  Mr.  Ralfs  first   indicated  tlie  re- 
semblance of  this  diatora  in  certain  of  its  cliaractera  to  an 
AuHhcus.     At  first   sight  it   has  far  more  the  aspect  of  a 
£«/jorfiscif*,  under  which  genus  it  was  publislied.     The  very 
small  proceeses,  the  total  abseuce  of  atiy  umbilical  space,  aud^l 
the  equal  manner  in  which  tlie  surface  is  filled  up  with  wliat^ 
appears  to  be  uniform  straight  lines  of  puncta,  all  tend  to 
convey  the  impression  of  a  Eupudiscvs.     It   is  not  until  the^ 
radiating  lines  arc  carefully  examined  that  some  of  tbenj  ara( 
seen  to  follow  the  usual  curved  and  converging  course  to  the 
processes.     In  other  respects  the  species  is  distinguished  bv 
well-marked   characters,  the  most  conspicuous  one  being  a 
rather  close  scries  of  marginal  apiculi.     A  small,  irregular 
circlet  of  more  minute  apiculi  also  surrounds  each  of  the  pro. 
cesses,  and,  what  I  believe  has  hitherto  escaped  observation, 
there  18  on  one  eide  of  each  process  a  tubercle  larger  than  the 
apiculi,  and  at  about  ttie  &a.Tue  AisAwawi.    "NlVwite  a\}iculi 
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are  likewise  remotely  scattered  over  the  surface  of  the  valve, 
which,  in  certaJQ  lights,  resemble  diaphamoua  points,  and  are 
very  liable  to  be  passed  over.  SpecimcnSj  however,  sometimes 
occur  in  which  these  raiacd  points  are  very  numerous  and 
visible,  aufl  towards  the  margin  especially,  give  quite  a  rongh 
appearance  to  the  valve. 

***  Uadiating  lines,  exceedingly  fine  and  crowded,  and 
sometimes  more  or  leas  very  minutely  granulose.  Valve 
.  strictly  circular. 

AvlUciis  Macraanus,  n.  sp.,  Grev.^ — Valve  circular,  with  a 
thick,  prominent  margin,  and  small,  indistinct  umbilicus; 
radiating  lines  all  es,ceediugly  fine;  minute  intra-marginal 
puncta  scattered  between  the  large,  broadly-oval  processes. 
Diameter  -0040".     (Fig.  18.) 

Hab.  Ceylon;  Dr.  Macrae. 

One  of  the  finest  of  Dn  Macrae's  discoveries  in  the  Indian 
seas,  and  strikingly  distinct.  The  proeesaes  are  very  largCj 
and  touch  the  margin,  which  is  lii^fhly  raised.  A  row  of 
minute  puncta  is  situated  immediately  within  the  margin,  and 
halfway  between  the  processes  additional  puncta  form  an 
irregular  belt,  while  two  Uttlc  clusters  on  each  side  are  found 
midway  between  the  margin  and  the  centre. 

AuUscus  elaboratits,  n.  sp.,  Ralfs,  MS. — Valve  circular; 
centre  minutely  granular,  giving  ofl'  numerous  veiy  fine  con- 
verging lines,  which,  as  they  approach  the  processes,  are  in- 
terrupted by  a  circular  ridge,  surrounding  at  some  distance 
each  process ;  whole  surface  more  or  leas  minutely  granular. 
Diameter  "OOW".     (Fig.  19.) 

Hub.  Barbadoes  deposit  (Cambridge  estate) ;  kindly  com- 
mimicatcd  by  Mr.  Ralfs. 

A  most  peculiar  species.  The  radiating  lines  excessively 
flue;  the  centre  completely  filled  up  with  a  minute  granula- 
tion. Processes  in  the  specimens  now  before  me  three  ;  each 
surroundeil  by  a  circular  ridge,  which  encloses  a  space  about 
as  broad  aa  the  diameter  of  the  processes  themselves ;  and 
the  fine  lines  passing  over  the  ridge  catch  the  light,  or  pro- 
duce a  slight  shadow,  and  thus  cause  the  appearance  of  a  sort 
of  halo  round  each  process, 

AulhcHJi  Johtisonianus,  n.  sp.j  G  rev.— Valve  circular,  with 
minutely  grauular  centre,  and  very  fine,  obsciircj  converging 
Hues ;  processes  (4)  with  striated  border.  Diameter  "0034' . 
(Fig.  20.) 

Halt,  Barbadoea  deposit  (Cambridge  estate) ;  C.  Johnson, 
Esq. 

The  striated  border  of  the  processes  is  of  itself  sufficient  to 
mark  this  species;  but  it  is  also  diatiuguisUed  (if  the  cUs.- 
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racter  he  permanent)  by  the  presence  of  four  processes.  One 
other  species  belonging  to  this  marvellous  deposit  has  occurred 
both  to  Mr.  Raifs  and  myself  with  the  same  number ;  and  m 
those  of  the  subjacent  valve  are  nearly  as  visible  as  the  four 
in  the  upper  valve,  there  is  the  singular  effect  of  a  circle  of 
eight  processes.  Our  specisnena  of  this  latter  species  are  all 
unfortuuately  more  or  less  injured  in  the  superficial  sculpture. 
The  plumose  lines  in  A.  Johnsoniamtg  are  even  finer  than  in 
A.  eSaboratus,  but  are  otherwise  very  similar,  and  have  also 
the  same  very  minute  granular  character.  '  , 

****  Whole  surface  of  valve  widely  reticulated.  ' 

AuOscus  Ea]fsianm,  n.  sp.,  Grer. — ^^''alve  circular, -with  the 
whole  surface  covered  with  si  wide  and  lax  network,  the  space* 
within  the  interstices  showing  minute  puncta,  arranged  in 
radiating  and  converging  lines.    Diameter  *004d".     (Fig.  21.) 

Hab.  Barbadoea  deposit  (Cambridge  estate) ;  C.  Johnson, 

Esq. 

Perhaps    this  may    be    considered  as  the    most    extra- 
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ordinary  species  in  the  whole  genus,  and  I  have  the  greatest 

ftleasure  in  dedicati 
abourer,  Mr.  Ralfs.    In  all  the  rest  the  prominent  snper6ciftl 


pleasure  in  dedicating  it  to  my  highly  valued  friend  and  fellow- 
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sculpture  is  characteristic  of  the  group ;  the  radiating  or  pin- 
mosp  arrangement  of  the  lines,  especially  those  which  carve 
and  converge  from  the  centre  to  the  processes,  being  more  or    > 
less  evident.     But  in  the  present  case  the  observer  is  «tarttedfl 
by,  at  first  sight,  perceiving  nothing  but  a  loose,  wide,  brown^ 
network  enveloping  the  whole  valve,  with  the  exception  of 
the  processes.      An  attentive  examination,  however,  shows 
that  within  the  reticulations  there  are  puncta  or  minute  cel- 
lules, arranged  in  the  manner  common  to  the  genus.     The' 
processes  are  almost  marginal,  nearly  circular,  and  very  hn^e. 


The  following  species  are  unknown  to  me,  and  cannot  he 
established  without  additional  information  : 

Auliactis  Americanvs,  Ehr, — It  is  impossible  to  say  what 
this  may  be  from  Ehreuherg's  figure  (Microg.  pi.  sxx\'iii  (14), 
fig'  2)j  which  is  doubtless  incorrect,  as  no  space  is  left  for  anyfl 
converging  lines  between  the  centre  and  the  processes.  ^ 

A.  ffiffas,  Ehr.j  Microg.,  pi.  xix,  fig.  63.     A  fragment  too 
small  and  imperfect.  JL 

A.  cylindncus,  Etir. — No  figure  published.  fl 

A.  palysiigma  [Cosc'modiscus) ,  Ehr.,  Berlcht  Berl.  Akad.," 
1844,       "        "    " 


EofER,  on  the  gmm  Licmophara. 


53 


At  fig^,  22  I  have  given  a  figure  of  a.  Bpecimcn  observed  by 
Mr.  G.  Norman  in  shell  cleaniugs  from  Japaa.  1  do  not 
venture,  od  the  strength  of  a  single  spccimeiij  to  describe  it 
[%  a  distinct  species.  It  comes  nearest  to  A.  cislalus,  but 
differs  in  the  sharp  and  diffused  character  of  the  punctation, 
and  rapecially  in  the  preaeuoe  of  puucta  on.  the  conTerging 
lines. 


On  the  genus  Licmofhora  (Agardh). 
By  F.  C.  S.  Roper,  P.L.S.,  &c. 

(Read  March  lltli.lSG3,) 

Thb  microacopic  forms  of  Algee  of  the  order  Diatomacewj 
although  slightly  alluded  to  iu  the  works  of  Dillwyn  in  1809, 
andj  with  respect  to  a  few  genera,  more  carefully  investigated 
by  Dr.  Greviile,  in  the  'Scott,  Crypt.  Flora'  and  "^  British 
Flora,'  and  since  then  in  the  papers  of  Messrs.  Ralfs  and 
Thwaites  in  the  '  Ann.  Nat,  Hist./  had  not  been  made  the 
subject  of  any  special  work  in  this  country,  until  the  liberal 
goaraatee  offered  by  Messrs.  Smith  and  Beck  induced  the 
l»te  Professor  Smith  to  publish  the  result  of  his  labours  in 
that  tiitherto  negloctcd  branch  of  science ;  as  although  in 
the  earlier  editions  of  Pritchard'a  '  Infusoria,'  a  portion  of 
Ehrenberg's  descriptions  of  the  Diatomacea;,  with  copies  of 
his  figures,  were  given,  these  were  so  imperfect  and  meagrcj 
and  included  so  many  foreign  forms,  that  they  were  of  little 
Mae  to  elucidate  our  British  species. 

Our  native  microscopists,  although  universally  admitted  to 
have  the  best  instruments,  and  therefore  the  beat  means  of 
investigation  in  their  hands,  had  treated  the  siliceous  epi. 
derma  of  the  Diatomacea;  more  as  objects  for  testing  the 
powers  of  their  respective  instruments  than  with  any  endea- 
vour to  arrive  at  a  satisfactory  conclusion  as  to  their  relative 
habits,  modes  of  growth,  or  position  in  the  scale  of  nature, 
labour  of  reducing  to  anything  like  a  system  the  varied 

often  widely  discordant  opinions  on  these  minute  forms 

of  the  vegetable  kingdom  was  thus  left  almost  cntin-ly  in 
the  hands  of  continental  observers,  and  the  works  of  Agardh, 
Kiitsing,  Ehrenberg,  Nitzsch,  De  Brebissou,  and  others,  show 
the  patience  with  wliich — with  the  imperfect  instruments  at 
their  command—they  reduced  the  chaos  previously  existing 
to  something  like  order.  But  the  difficulty  of  giving  accurate, 
or,  at  least,  generally  recngnisablc  descriptions  of  such  minute 
forms  is  so  great,  that  though  the  voluminous  works  of  Kutzing 
and  Ehrenberg  ai'e  invaluable  in  dctcrmintug  those  speciea 
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wWcli  present  constant  and  strongly  marked  peculiarities, 
a  vast  number  of  the  forms  included  in  their  penera,  in  the 
absence  of  authentic  specimens,  are  now  quite  uiikuowu,  anil 
can  neither  be  determined  bj  their  specific  characters  or 
figures.  The  difficulty  tluta  presented  to  the  English  ob- 
server may  be  estimated  by  the  fact  stated  in  the  preface  to 
Professor  Smith's  '  Synopsis/  that,  out  of  the  224  speciea 
included  in  hie  fii-at  sub-tribe,  not  more  than  twenty  liad 
been  previously  recorded  by  native  observers,  and  of  the 
remainder  a  very  large  proportion  are  only  doubtfully  to  be 
referred  to  the  outline  figures  of  Ehrcnberg  and  Kiitzing. 
The  appearance  of  Professor  Smith's  researches  at  once 
obviated  the  great  difficulty  the  English  diatomist  had  to 
contend  vrith ;  and  affording  a  sure  foundation  to  start  from, 
brought  a  host  of  observers  into  the  field,  attracted  by  the 
great  beauty  of  the  hitherto  neglected  frustales  of  the  tribe, 
by  the  abundance  with  which  they  are  found  iu  almost  ever 
locality,  and  especially  to  the  field  thus  oifered  by  a  mor 
careful  examination  of  marine  and  foreign  collections  fori 
the  description  of  new  species  or  varieties  of  those  already 
known. 

The  great  advantage  Professor  Smith's  work  offers  over 
that   of  all   his  predecessors^   consists  in  the  determination 
he  formed,  and  to  which,  except  iu  a  few  casesj  he  adhered, 
not  to  admit  species  unless  he  hnd  ati  abundant  supply  of^ 
material  for  investigation  j  in  the  beauty  and  accuracy  of  Mr." 
Tuffen  West's  illustrations ;  but  chiefly  to  his  own  authentic 
slides  being  made  available  to  the  public  for  nearly  all  the  speciesj 
described  in  the  '  Synopsis.'     The  value  of  his  work,  there- 
fore, as  a  basis  for  further  observation,  is .  far  greater  thaQ| 
that  of  any  of  his   predecessors;  and  thougbf  had   his  life 
been   spared,   he  would   doubtless   have  availed  himself,   ia 
another  edition,  of  t!ie  extended  researches  he  originated,  to 
modify  some  of  his  species,  and  proLiably  also  some   parts 
of  his  classification — still,  the  greater  part  of  those  species 
he  hag  included  in  the  '  Synopsis^  are  well  authenticated,  can 
be  I'eadily  recognised,  and  will  form  a  sure  ground  work  for  any 
future  writer  on  the  subject. 

That  in  a  first  attempt  to  describe  our  native  species  of 
these  minute  and  lowly  organized  forms  of  life,  so  few  error 
ehould  have  occurred  ia  truly  remarkable,  when  it  is  rcmcm* 
bered  how  little  was  known  of  the  variations  arising  fron 
habitat;  of  the  inlluence  of  the  temperature  of  the  water,  and 
tlie  effect  of  salt,  brackish,  or  fresh  water  on  the  form  and 
marking  of  the  frustnles;  of  the  astonisliing  rapidity  with 
which  slight  structural  peculiarities  miglit  be  perpetuated  hj 
the  jjroce&i  of  self-division ;  and  that,  except  in  a  few  genera,! 
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no  observations  had  been  publislied  as  to  the  laws  of  develop- 
ment and  tlie  propagation  of  the  plant. 

It  is  not  at  all  surprisingj  therefore,  that  in  attempting  to 
avail  himself  of  the  meagre  specific  characters  and  mcrt?  out- 
line figure*  of  his  predecessors,  in  the  endeavour  to  reduce  as 
far  as  poaaiblc  the  overloaded  nomenclature  aud  sj-nonjiny  of 
the  tribe,  same  errors  should  have  crept  in,  which  at  the 
present  day  can  be  to  a  certain  extent  cleared  up ;  and  I  pro- 
pose ou  the  prcseot  occasion  to  show  that  in  the  genus 
LinnopJiora,  though  the  author  of  the  '  Synopsis '  appears 
to  have  referred  to  what  are,  or  what  he  supposed  to  be, 
authentic  speciiaeQS  for  the  determinution  of  the  species,  yet 
by  some  oversight,  not  readily  aceouutcd  for,  the  names  of 
the  only  two  species  included  iu  the  geuus  are  reversed.  The 
Lianopkora  spltndida  of  the  '  Synopsis '  is  in  fact  the 
L.  Jlabellala  of  all  previous  writers,  whilst  what  is  referred 
to  as  L.  fiaheliata,  Ag,j  ia  the  true  L.  splenelidat  Grcv,  It  is 
also  perfectly  evident  to  any  one  who  will  carefully  ei^amine 
the  allied  genera  Podoiphenia  and  RhijAdophora,  and  compares 
the  species  and  synonymy  of  the  -Synopsis'  with  the 
■works  of  Kiitzing,  Ehrcuberg,  and.  Agardh^  that  great  con- 
fusion exists  as  to  the  limits  and  specific  characters  of  those 
enumerated  by  Professor  Smi  th ;  aud  though  I  have  been  unable 
at  present  to  obtain  a  sufficient  series  of  authentic  specimens 
to  arrive  at  any  aatisfactory  conclusion  on  the  doubtful  pointa 
in  these  genera,  I  hope  on  a  future  occasion  to  be  able  to 
elucidate  them  and  lay  them  before  the  Society. 

With  the  geuus  Lionophora,  hpweverj  the  case  is  diflTerent, 
for  by  the  kind  assistance  of  Dr.  Walker-Arnottj  who  first 
directed  my  attention  to  the  point,  and  also  of  Dr.  Greville,  I 
have  been  able  to  study  a  variety  of  gatherings,  including 
authentic  specimens  Ixjth  from  Agardh  and  Kiitzing.  Dr. 
Hooker  lias  also  permitted  me  to  examine  the  original  MSS. 
of  Capt.  Carmichael,  aud  the  specimen  of  liis  Echinclla  venii- 
lai/rum,  on  which  Grevilic's  species  of  i,  sphndlda  was  I 
believe  originally  founded  ;*  and  as  I  had  iu  my  own  collection 

•  Th&ttbis  istUecaae  is  tolerably  certain,  from  tlie  fact  that  in  1S27 
Dr.  Greville.  in  the  '  Scot.  Cirp.  Fl.,  only  describL-a  tliG  Erillaria  flaUltata 
from  Capt.  Carminliaers  Bpcciinens ;  in  1^33,  in  tlic  '  Brit.  Fl.,'  lie  itioludea 
this  under  AgardU's  name  of  Licmophora  J!alKl(aia,  a.ud  also  describes  t  new 
i]iMies  u  L.  mlcHelitia,  tbe  oiilj  iipecimens  niGcitiontd  being  those  of  Capt. 
ichMl  Mow,  as  Capt.  Carmichucl  in  liis  lierburimu  hta  only  Iwo 
a,  which  !ie  calleJ  Eehijulla  Jlishdlatu  and  E.  ttHiilubrum  (liic  latter 

>tnp  broadly  cuneatc  valves,  us  m  Dr.  tineville's  L,  splfHtiitla),  there  cia 
he  little  doubt  tbat  tbey  are  identical,  and  I  bear  from  Dr.  Greville  tbat  he 
tias  no  dou-bt  the  reason  for  liis  adupting  a  new  name  for  the  species  was, 
tbat,  tboDgh  the  specinicns  came  iula  his  posacssioD,  lie  had  not  tiic  manu- 
script  deacriplioas  to  refer  to,  and,  tlicrefoic,  did  not  adopt  CarmicliMsl's 
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atithentic  slides  of  Professor  Smith's  of  both  species,  I  harp' 
been  etiablcd  to  satisfy  myself,  and  i  trust  ntiy  one  who  will 
iuveatigate  the  suhjcct^of  the  peculiarities  wbich  are  the  true 
characteristics  of  eaeh. 

As  I  have  bad  iio  opportunity  of  examiniug  any  Uvinig 
BpecimenSr  I  am  unable  to  determine,  urith  any  degjee 
of  certainty,  whether  there  ought  to  be  two  or  only  one 
apccics  in  the  g^enus,  tliough  this  is  a  point  which  is  open  to 
much  doubt.  KiitKiiig  divides  it  into  five,  but  his  L,  fuhfrm 
is  the  St/nedf'a  fulffcnn  of  Sniith,  and  his  i.  ditisa  I  Ijelievo 
identical  with  Rhipldojihora  Daimatica,  and  L.  jlahelfata  and 
Meiwghiniana  are  evidently  the  same  species  ;  so  that  in  fact 
he  has  really  oply  two,  L.  JhiMfata  and  L.  radiant. 

Professor  Smith  states  that  be  only  gives,  "  in  aeeordance 
with  the  authority  of  his  predecessors,  two  species  of  the 
present  genus ;  but  he  is  far  from  satisfied  that  they  are  tmly 
diatinct.*'*  In  all  the  gatherings  I  have  examined,  I  can 
detect  no  Btnietnral  peculiarity  that  is  not  common  to  both, 
and  certainly  there  is  no  difl'erenee  in  the  form  which  will 
allow  the  P.V.  of  one  to  be  called  "  rounded  at  the  upper  ex- 
tremity/' while  the  other  h  said  to  be  "  truncate ;"  nor  are 
the  valves  of  one  "  attenuate  at  the  larger  extremity" 
whilst  the  others  are  "  rounded/'  as  stated  in  the  sjwcific 
characters  hy  Professor  Smith,  and  illustrated  by  the  figures 
233  and  234-,  in  t,  xxsii,  vol,  ii  of  the  '  Synopsis/ 

The  only  real  diflerenec  that  can  be  detected  in  dried  or 
prepared    specimens    is,   that    certainly 
Fis.  1.  sorae    gatherings    consist    of    fnistnlcs 

A  J        broadly  cuneate  on  the  S,V.,  and  widely 

club-shaped  on  the  F.V.  (flg.  1 ,  «,  A) ; 
and  at  the  same  time,  as  far  aa  our 
present  evidence  goes,  this  is  combined 
with  comparatively  short  valves,  a  shorter 
and  less  dichotomously  branched  stipes, 
and,  perhaps,  some  difTcrence  in  the 
arrangemeut  of  the  endochronie,  as  shown 
in  fig.  234,  t.  utvi,  vol.  i  of  the  'Sy- 
nopsis/ 

This  last  peculiarity,  however,  may 
arise  from  the  time  of  year  iu  which  the 
specimen  was  gathered,  aa  the  ocelli  or 

specific  nnine.  It  is  cmhm  that,  acconlinp  lo  the  '  Tnfusionsthicrciien,'  p. 
221,  Elireubcrfr  lisii,  in  1838,  and  ngaiij  in  ISUI,  in  llie  'Abtmnrtl.  rfer  AkidV 
of  Berlin,  iJcscribeii  a  small  form  uiidrr  I  he  iiflmr  h{  "  Ei-hin.  nftifndida,"  bat 
tint  alio  wns  unknown  ai  llir  time  lo  Dr.  Greville,  unit  \  have  oulj  mduded 
it  in  ibe  STiiomiiiiv  nf  im  sjiccic*  wiili  nmcU  tluubl. 
*  'it/jj'B.  iJiaL ,' vol  i^  p,  ^3. 
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circular  bodies  whicli  are  seen  in  the  coutracted  eiidochrome 
of  some  gatherhiga  appeal*  more  as  if  they  were  the  eoin- 
meneenient  of  the  reproductive  process  than  merely  a  simple 
contraction  of  the  endochvome  itself.  The  fact  has  been 
notieed  by  other  writers,  but  it  is  a  point  on  which  I  plaee 
little  reliance  as  a  specific  character,  and  can  only  be  cleared 
up  by  a  carefal  comparison  of  living  specimens. 

In  contradistinction    to    these    decidedly  cuneatc   valves, 
there  are  otheraj  and  from  the  number  of  gatherings  I  have, 
and  also  from  its  being  the  first  rccordedj 
I  should  imagine  by  far  themost  widely  dis-  Fia.  9. 

tributed,withvalvci4iiarr0Wjlincar.cuneate  a  i 

on  the  S.V.,  club-shaped  but  attenuate  on 
the  F.V.  (tig,  2,  a,  h),  almost  invariably 
and  gomctimes  considerably  longer  than 
those  of  the  cuneate  form,  with  a  loiij;  and 
much  branched  stipes,  and  altogether  a 
larf^er  and  more  robust  plaut  than  the 
other. 

Now,  if  these  peculiarities  are  per- 
marteat,  and  not  the  result  of  habitat 
or  local  influences,  there  is  considerable 
probability  that  they  ought  to  rank  as 
distinct  species,  or,  at  all  events,  as  well- 
marked  varieties;  and  as  far  as  my  present 
information  extends,  I  am  inclined  to 
think  tliat  the  latter  is  the  most  correct 
classification  ;  but  this  is  a  point  that  can 
only  be  cleared  up  by  a  raore  eiteuded 
examination  of  living  specimens,  and  for 
the  present  I  shall  merely  give  the  best 
specific  characters  I  can  to  the  two 
species  of  Agardb  and  Greville,  with  the 
synonymy  as  far  as  I  have  been  aVile  to 
trace  it  satisraetorily,  with  a  few  remarks  on  the  gatherings 
on  wliich  my  conclusions  are  founded. 

• 

Genvs.  LicjiotHoaA,  Ag. 

Frustules  cuneate,  stipitate,  flabellate  at  the  summits  of 
the  stipes  ;  stipes  dichotomously  brannhed  ;  incraasate,  valves 
wtnvex,  elongated,  and  traversed  by  a  longitudinal  median 
line. 

1.  Licmophora  JJabelluia,  Ag. 

rrustule.s  linear-cuneatc,  truncate ;  F,  V.  club-shaped, 
but  attenuate,  stipe*  much  branched ;  tuJfts  usually  three  to 
four  lines  in  height. 
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Marine  on  Zostcra  and  Btnall  Algae. 

Sin.  Litmwphora  fiohellaia,  Ar.,  Consp.,  1S30,  p.  41. 

Jfooker's  Br.  Fl  ,  1633.  p.  408 
Wtntfa  Fl,  Danm.,  toI.  v,  Ko.  834. ■ 
„  „  liar,,  Br.  Alg.,  IS41,  p.  20ft. 

KiiU.,  Bac,  ISii,  t.  12,  f.  1,  2, 3, 4. 
„       Sp.  Al-..  lSt9,  p.  lis. 
„       Pty.  Ger.  1S45,  p.  lOS. 
Grev.,  8c.  Crjp.  FL,  1827,  t.  269. 
Carm.  MSS..  1826. 
Ehr..  Infus.,  183S,  t.  19,  f.  l- 


^tVA. 


A'cAi 


itrta  fiihtUitia, 


„  „         Bull.,  Sil.  Jour.,  1843,  vol.  iliii,  t.  5,  L  %. 

LUmophom  Meneghiniunu,  Kutx.,  Bac.,  1S44,  p.  123. 
„  argmteiceiu,  Ag.,  Consp.,  1S30,  p,  41. 

„  „  Ag.,  Ic.  Alg.  Eur.,  18S5,  t.  2. 

tpiendidff,  W.  SiiiiLh,  Sjn..  1&53,  t.  26,  f,  233. 
EalTs  in  Pritcb.  Int.,  1861,  i>,  771. 
Meritiion  radians,  Ag.,  Sys,  Alg,,  1S24,  p.  3  (in  part), 
G^mpAoiteaa^alielJufum,  Kvitz.,  Liniiea,  1S33,  p.  571. 
„  argfnliieent,  Kute.,  Lin.,  1833,  p.  571. 

This  is  decidedly  the  most  common  and  best  known  of 
two  species  or  varieties  of  which  the  genus  is  composed,  and 
is  generally  noticed  as  the  larger  plant.  Agardh,  in  IS^t, 
in  the  earliest  notice  of  it,  under  the  name  of  Meridion 
radians,  describes  it  as  "frustnlia  Hoeari-cuncatis/'  and  in 
the  '  Conspfectus/  in  1830,  as  "  Piantida  magnifica."  Dr. 
Greville,  in  the  'Scot.  Crvp.  Fl.,^  vol  v.  No.  289  (in  describing 
Exiliana  flabellata),  and  iu  Hooker's  'Brit.  Fl./  p.  408,  ■ 
states  the  frnstnles  to  be  linear- wedge-shaped,  and  stems  ■ 
frora  one  third  to  half  an  inch  in  lieiglit.  Captain  Camaichael, 
in  the  MSS.  '  Algffi  Appinensis.'  in  Sir  W.  Hooker's  library 
at  KeWj  describes  the  frnstnles  as  "  lineariB-cuneatig/*  and 
calls  it  the  "  largest  and  most  beautiful  of  the  tribe."  Pro- 
fessor Harvey,  in  the  'Brit.  Alga;,'  appears  simply  to  follow 
Dr.  GreviUe's  description  in  Hooker's  '  Brit.  Fl.'  Ehrenberg, 
in  the  '  Infusionsthierchen/  states  the  frustules  to  be 
"lineari-cuncatis  truncatis/'  and  Kiitzing,  in  the  'Bacillarien/ 
saysj  "  bacillis  gracilibus  liucari-cnneatis.''*  Ralfs,  in  the 
last  edition  of  Pritchard's  *  Infusoria,'  evidently  foUo\i«  Pro- 
fessor Smith  iu  naming  the  species,  but  in  describing  his  L. 
spkndida,  he  s^tatcs  it  to  "  differ  from  the  other  species  of  the 
genus  by  its  longer  and  narrower  frustules.  I,  at  ouc  time^j 
thought  that  Agardh's  L.  argentexcens  of  the  '  Consp.  CritJf 
Diat/  p.  4],  was  identical  with  Dr.  tirerille's  splendida,  as 
he  states  the  valves  to  have  "  frustula  cuneata  •/'  but,  at  the 
Biime  time,  he  saya,  "the  plant  is  three  to  six  lines  in  height,' 
and  from  authentic  specimens  I  have  had  kindly  sent  nie  b; 
Dr.  Greville,  I  find  it  is  certainly  the  same  as  fiulteliata,  ani 
it  was  probobly  only  aepaiateA,  asi  sw^^p^'wiiiL  \\\  Is^ij.  B^dfs, 
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BilveTV  lustre  when  dried.  Looking  at  all  tliese  previoua 
authoritiesj  it  is  surprising  to  find  Pfofe&sor  Smith  applying 
Agardh's  name  of  flabelhta  to  the  cuncatc  variety,  and 
uniting  in  the  synonymy,  the  Z-.  radians  of  Kiitz.,  which  ia 
the  true  L,  iplendida  of  Grcville,  with  the  species  described 
byAg.  in  the  'Conspectus/  p.  41,  and  the  Eicillaria  flahdtuta 
of  Gi-eviUe,  which  are  identical  with  the  form  to  which  he 
gives  the  name  of  splencUda.  There  appears  to  be  the  same 
confusion  in  the  localities  given,  as  the  Torbay  spcciraen  of 
Mrs.  GriiEtha,  and  those  of  Salcomhc  of  Mr,  Ralfs,  have  the 
li near- cuiteate  form,  which  is  the  iiae  Jiabetiata^  Ag.,  not  the 
L.  spknd\da  of  Smith. 


2.  lAcmophora  sphndida,  Grev. 

Frustules  cuneatc,  truncate;    F.V.   broadly  club-shaped; 
stipea  branched;  tufls  usually  one  to  three  lines  in  height. 

I  Marine  on  Small  AJgse  and  Zostera. 

Stir.  LtemopioTa  splendida,  Grev.,  Hooker's  Br.  Flor.,  1833,  p.  408. 
Har.,  Brit.  Alfj.,  18*1,  p.  206. 
Eekinella  vettlUairum,  Carm.  MSB.,  1829. 
'Jdemopiora  radiarn,  KiiU.,  Bnc,  ISM,  t.  11,  f.  i. 
■  „  „        Kfirz.,  Spec.  Alg.,  1S49,  p.  113. 

■  „         JlaMlaia,  W.  Smith,  Sjn.,  IS53,  i.  26,  f.  234. 

~  „  „         Balfs  in  Pntch.  luf.,  ISfil,  p.  771. 

Meridkn  radhna,  Ag„  Sjs.  Alg.,  182*,  p,  3  (in  part). 
Echinelh  splendida  ?  Ehr.,  inf.,  1838,  %.  19,  f.  2, 
is  form,  whether  it  be  a  different  species,  or  merely  a 
variety,  does  not  seem  to  he  so  well  known  as  that  previously 
described,  but  it  appears  to  have  been  separated  by  all  writers 
on  the  genus  since  the  time  of  Agsurdh  from  \\&  smaller  size 
and  the  decidedly  cnneate  form  of  its  frustules.  Dr.  Greville, 
in  the  *  Brit.  Flor.j'  p.  408,  says  it  is  "  nearly  allied  to  flabel- 
laia,  but  smaller  and  less  divided,  and  frustulca  more  broadly 
wedge-shaped;  tufts  two  or  three  linca  in  height."  Captain 
Cartnichael  describes  the  frustulca  as  having  "terminaH  latis- 
sirai,"  and  notices  the  peculiar  arrangement  of  the  eiidochrojine 
as  having  the  appearance  of  "  bars  or  ocelli/'  which  occurs  in 
some  of  tlie  gatherings  I  have,  and  is  shown  in  tab.  x.xvi, 
fig.  234  of  the  '  Synopsis.'  Kiitz.  describes  L,  radians  as 
with  frustules  "cuneatis,  basi  acutis,  apice  latioribus."  Mr, 
Ralfs  copies  Professor  Smith,  but  is  doubtful  if  both  ought 
not  to  be  referred  to  one  species ;  and  yet,  with  these  cha- 
racters by  the  earliest  observers  of  the  form.  Professor  Smith 
has  applied  the  name  of  splendida  to  the  linear-cuncate  and 
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large  variety,  and  raised  up  the  true  lAcmophora  fiahellnttt 
of  Kiitz.  and  Echintliu  fiabellata  of  Elir.  in  his  Byuuuymy  with 
the  L.  splendtda  of  the  '  British  Flora/ 

That  in  m<»ny  cases  there  is  great  difficulty  in  clearly  aseer- 
tainiug  the  species  really  described  by  the  earlier  writers,  I 
am  quite  ready  to  admit,  as  we  are  almost  dependent  on  short 
descriptions  and  imperfectly  drawn  figures ;  and  even   spcci-  fl 
tiifiis  named  by  KUt?.,  and  Agardh  1  have  found  to  be  erro- " 
ncous.    I  have  seen  a  gathering:  named  R/iipidophora  grand'u, 
by  Kiitziiig,  which  is  the  true  L.  flul/eilata  of  Agardh,  and  of 
two  gatherings  by  Agardli  of  L.  argetitttcens ;  one  was  L.fttt' 
belluta,  the  other  a  mixture  of  a  large  Syncdra  witli  a  Itliipido.^ 
phora.    That  ProfcKJor  Smith's  transposition  of  the  uames  iu  B 
tUis  genus  hEta  arisen  from  some  similar  cau^c  I  have  little 
doubt,  and  thatj  without  looking  with  sufficient  care  into  the 
synonymy,  he  has  depended  on  specimens  which  haTe  been 
erroiieously  named,  or  of  wliich  the  names  had  been  trans 
po«ied.     It  is  hardly  possible  that  so  careful  an  obaerv'cr  aS' 
Dr,  Grevillc,  after  his  description  of  Exillaria  fiabeilata  in  the 
'  Scot.  Cryp.  Flora,'  and  his   subsequent   account   of  it  as 
L.  Jhihtllala  in  the  *  lirit.  Flora/  could  have  intentionally  scut 
the  small  and  widely  cuucate  form  of  which  he  made  the 
species  splendida  to  Professor  Smith,  as  stated  iu  the  '  Sy- 
nopsis,' as  the  true  flabeUata  of  Agardh.    But  I  am  still  more 
at  a  loss  to  understand  how  in  the  '  Synopsis'  the  locality, 
"Saltcoats,   Dr.  Landsburough,   from  Dr.   Greville's   '  Her- ( 
barium,'  ■"  could  be  placed  under  the  spkndida,  as  described' 
by  Pi-ofcssor  Smitli,  as  I  have  had  an  opportunity  of  examin- 
ing Dr.  liandsbofough'a   gathering,  which   has   the  widely 
cuneate  valves  of  the  true  splendida  of  the  *  Brit.  Flora,'  and 
is  synonymous  with  the  L,  radians  of  Kiitzing.     Dr.  Lands* 
borough,  in  speaking  of  this  gathering  in  1851,  two  years 

Erior  to  the  appearance  of  the  '  Synopsis/  says,  "  This  plant 
as  not  been  found  by  any  since  its  discovery  at  Appin  by 
Captain  Carnncliael,  till  it  wa&  got  in  considerable  abundance 
by  D.  Laudsboroughj  junr.,  in  September,  ItMH,  at  low  water- 
mark, in  a  creek  formed  by  trap-dykes  in  the  parish  of  Ar- 
droasan.     Hoping  it  was  the  L.  splendida  1  aeut  it  to  Dr. 
Greville,  and  was  gratified  by  his  pronouncing  it  that  rara| 
plant.     The  fans  were  spread  out,  in  many  cases,  so  as 
form   more   than   a  semicircle,  the  raya  numbering  ten 
twenty-six.     Each  ray  or  frustule  was  wedge-shaped  and  a 
little  denticidated  at  the  top;  the  upper  part  was  ambcr- 
colourcd,  and   each   ray  had  a  lighter-coloured  dot   in    th« 
middle  <)f  this  portiojt.     These  bright  dots  formed  a  crescent] 
of  sea  gems,    Under  thia  amber-coloured  portion  there  was  a  i 
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llucid  band,  tlie  lower  part  of  the  fan  being  amber- coloured, 


the 


ippc 


to  Captain  Carmichaers  specimens  from 
Appin,  as  far  as  I  can  gather  from  his  MSS.,  the  L.  flahel- 
luta,  Ag.j  was  described  in  1826,  and  has  the  long-,  linenr- 
cuneate  frustulcs  of  the  true  fiabellala,  not  the  cuneate  form, 
as  would  be  imagined  by  the  statement  of  the  '  Synopsis  j' 
vhereas  tlic  Ec/iintlla  ventilaf}ru>n,  which  was,  I  believe,  the 
fonndationofthe  L.  splenditla  of.Grevilie,  and  has  the  broadly 
cuneate  Talves,  appears  to  have  been  described  in  I8JJ9,  which 
accounts  for  its  non- ap^icarauee  in  the  'Scott.  Cryp.  Flora' 
of  Dr.  Grevillc,  whieh  appeared  in  1827- 

With  respect  to  the  size  of  the  ralves  given  in  the  '  Synop- 
sis,' there  is  the  same  discrepancy  aa  in  the  other  points 
noticed,  and  I  shoitld  imagine  they  were  both  taken  from  a 
mixture  of  the  two  forms.  Professor  Smith  gives  '0033  to 
'0078  as  the  length  of  liis  ajjlendida,  and  ■i)(\S'.i  to  -0038  as 
the  length  of  his  jlubelhdK,  or  "0055  and  '00 1."!  as  the  average 
length  of  each,  I  have  carefully  measured  fifteen  gatherings 
of  the  linear-cuneate  variety,  from  Appin,  Cumbrae,  and  Ayr- 
shire, in  Scotland;  Neyland,  in  South  Wales j  Torbay,  in 
the  south  of  England ;  Bantry  Bay,  in  Ireland ;  from  the 
north  and  south  of  France,  and  Venice;  and  find  they  range 
from  '006  to  'Oil.  And  in  nine  gatherings  of  the  broad 
cuneate  variety,  from  Appin,  Cumbrae,  and  Saltcoats,  in 
Scotland;  Paignton,  Ex  mouth,  and  Salcombe,  in  the  south  of 
England  ;  the  north  of  France,  and  Venice,  the  valves  range 
from  -0035  to  'OOol.  The  average  of  all  the  gatlierings  of 
each  variety  being  respectively  '0073  for  the  linear  frnstules 
and  '0048  for  the  cuneate  forms,  showing  a  considerable  dif- 
ference from  those  before  quoted  frotn  the  '  Synopsis.'  The 
frustnlea  in  the  same  gathering  are  generally  very  persistent 
in  size,  but  I  have  one  gathering  from  Dunbar,  named  L. 
flabellatu  by  Dr.  Laiidsborough,  in  which  the  stipes  ia  gone 
and  most  of  the  valves  separated.  This  contains  a  mixture  of 
the  cuneate  and  linear-cuneate  varieties,  but  the  former  all 
range  from  -0045  to  -0050,  the  latter  from  0065  to -0070,  and 
tlicrc  is  no  evidence  to  show  that  they  are  from  the  same  plant. 

From  a  careful  consideration  of  the  foregoing  particulars 
I  can  only  arrive  at  the  conclusion,  that  Professor  Smith,  in 
describing  the  species  of  itcmy/;Aor«,  by  some  intermixture 
ofj  or  examination  of  vvrongly-jiaraed  specimens,  has  reversed 
the  true  names  of  the  species  in  the  '  Synopsis;'  and  that 
both  iu  the  measurements,  synonymy,  and  localities  given  to 

•  Lauds." '  Pop.  Brit.  Seaweeds,'  p.  337. 
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eachj  some  belong  to  one  and  some  to  the  other  speciea ;  anj^ 
that  the  Lxctnophora  spiendida  of  the  '  Synopeia  '  is  the  true 
L.  flabellala  of  Agardb,  and  the  Z.  fiabellaia  the  true 
spiendida  of  Greville. 

It  is  also,  I  think,  clearly  proved  that  the  only  ground  for 
considering  them  an  true  species  is  that  they  differ  in  the 
size  and  comparative  breadth  of  the  frastule  and  (on  the 
evidence  of  several  obseners)  in  the  size  of  the  plant,  but  that 
there  is  no  decided  structure  peculiarity.  As  it  is  highly 
probable  that  a  more  extended  examination  of  living  sped- 
mens  may  show  that  this  is  owing  to  habitat  and  the  natttre 
of  the  plant  on  which  they  grow — -the  larger  forma  growing 
on  those  that  offer  a  6rm  and  decided  support  to  the  stipes, 
whilst  the  smaller  may  he  confined  to  the  weaker  and  more 
filiform  algse^I  consider  that,  as  far  as  we  at  present  know, 
they  ought  to  be  considered  rather  as  varieties  than  true 
species,  and  that  both  ought  to  be  classed  under  the  name 
Licmophora  fiabelluia^  Ag. 
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Descuiptions    of  New    and   Eake    Diatoms.     Series  IX, 
By  R.  K.  Greville,  LL.I3.,  F.R.S.E.,  &c. 

(Commumcalcd  bt  F.  C.  S,  Roper,  F.a.S.) 
(Read  aiay  IStli.  1S63.) 

(PL  IV  and  V.) 

The  species  described  in  thia  paper  were  obtained  from  a 
sample  of  Barbadoes  earth  (Cambridge  estate),  coinniuaioated 
a  few  montbs  ago  to  my  veteran  friend  in  diatomic  research, 
Mr.  Johnson,  of  Lancaster.  Extensively  as  this  remarkable 
deposit  had  been  examined,  it  is  most  extraorfliuary  that  in 
the  small  sample  refeitetl  to,  a  host  of  new  things — genera 
SB  well  as  epecics,  should  have  been  discovered ;  while  it  ia 
equally  curious  that  many  forms  common  in  previously 
examined  portions  of  the  same  deposit  should  here  be 
absent.  Sonie  of  the  most  sin^dar  as  well  aa  beautiful  of 
these  diatoms  are  in  the  hand  of  my  friend  and  acute  fdtow- 
labourcr,  Mr.  Ralls,  and  will  enrich  the  supplement  to 
Pritchard'a '  History  of  Infusoriaj'  upon  which  he  ia  at  present 
engaged. 

PoEODisctJS,  nov.  gen,,  Grev. 

Frustules  free,  disciform,  composed  of  two  discs,  united  by 
^  intermediate,  ring-like  zone  ;  discs  very  convex,  minutely 
''jBdiato-celluIate    or   punctate,  with    a   conspicuous    central 
pseudo-openinn^  or  pore. 

This  genus  is  evidently  closely  allied  to  Coscinodiscus, 
diflTering  chiedy  in  the  remarkable  pore-like  pseudo-opening, 
which  is  not  a  mere  blank  circular  space  produced  by  the 
absence  of  ccUulation  at  the  apex,  but  a  well-defined,  concavej 
apparent  oritiect  provided  with  a  thickened  niargin.  All  the 
species  hitherto  discovered — and  they  are  confined  to  the 
Barbadoes  deposit— are  very  convex,  with  a  minute  structure 
of  distinelly  radiating  puneta  (cellules  under  a  sufficiently 
magnifying  power).     In  nearly  all  the  species  certain,  of  the 
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I  ftiAMing  Mnrm  knt  osatiMnfA  from  the  margin  to  tlbr  vfa^. 
[«n(iftiiu)c  ihe  diraeiato  &iitt  bot  peirfvUbkoouipaTtaieBlitJ 
.  ^1t0  iitirf*ii,H'  itt  eiitwt  pUiu  or  Armed  witn  TuioaelT  mmaffi, 
|-|iti.iiuiit  «|iUii'A,    Tbc  firat  Aitd  Ustof  tbcfoUoiiiog  vpeda  oe- 

f  ,11  u-il  tn  ui)  kclfnoiiMjpaurB  ajiTO,  when  1  was  enga^d  upon  the 
|;v(itikUt)»hoi)  tif  Uftrbadoe*  citrth,  in  working  out  the  rpourk- 
llWl(i  A&tfrtiM^t^  ctmtajtied  in  th&t  deposit;  bat  no  otben 
\mA  b<<cu  obkmrfl,  iintil  my  ^cnd^  Mn  Johnson,  comtDCHceil 
\^v(>  Uxv^Mj^mium  oi  l\w  aatuplrr  of  the  di-poKit  from  Cambrid;^ 
wkMc^  '  '  <  Med  M  prolific  a  harrest  of  beantiAil 
<Nifkwni  u  •in*.    The  iiiecies  of  the  prewDt  fenw] 

»|i'*tni*i\l  lu  (Ui*  jtaivrr  will  bp  published  by  Mr.  " 
iui=    <i«iitt  m«M,Y  «ithfr  nev  snd  rcmarkublc  objects,  in  thel 
ti)^  »u]iph>uiMit  to  Pntchurd'K  valuable  work  oa  the.] 

iSitfwftKiM  thfiuw,  B,  *p,,  Grer, — Disc  very  conrex,  un- 
MtniHt  tli^iiAx^l  itkiki  ivttujwrtiucuts  by  pairs  of  the  radiating 
faMi  (<f  \'«n'  Ui\uut«  |HUict«,  rstotdint;  fmin   the  loarg-in  to-j 
^  vvminu    ItiwBMM*  SniO*  to  -0033".    (PI.  IV,  fig.  1.) 

BaiWImm  di9fiktt|t«  hum  Cunbrid^  Mid  otUur  localities^ 

•ju,;^  ^..^  :. ..  w  tlw.tii^ui!!>ht<l  by  the  disc  being  divided  into*! 
t»uti  . .  iu*«fMt5^  by  jvfciM  of  radinting  lines  of  puncta, " 

Vf,r>  .inv,,u  ii^i  i^\'u  tuuit-v  a  uuH^iTntoly  mafitufyiiij^  power, 
mini  Hi  tW  *.tiuo  i>utc  bt'4u^  ijinit'  tiL'stitvite  of  sjiines.  It  is 
till  uiv'si  nwju.ui  >iH\u's,  tluvo  or  four  valves  sometimes 
uviuinui;  »u  .»  sdiSi^U-  suulo.  Iho  ix^nncoting  zone  is  rarely 
Sill  I  til  si:u. 

t'o/vui.-ii.u.s  i/tjj.i\  w.  !>j>.,  (>iivv. —  Pise  with  a  very  larg:e 
jvsviul^v-oiviu'u  ;  t'l'.'  LuiuitiUi;  'f^uui'ta  very  minute,  irregular, 
ttiul  iiitonuptivl  Ku-  >ouK-  ai>::moo  ivinul  the  opening,  after- 
\vm\l!i  lK\\>iiiit'.i;  iViiuUiv,  wuh  f.iiut,  Oijuidistant  rays,  formed 
by  pait^  ot  tlu-  k>ni;vst  liius.  l^iauietor  of  pseudo-opening 
•IXKHl  .      ,Fii;.  X'.} 

Hub.  r>arbaJ*.vs  lU'ixvsic  fi\nn  Cambridge  estate,  in  a  slide 
couinumicatod  by  C\  Jolmsou,  Ksq. 

I  havf  not  stvii  au  outiiv  valvo  of  this  species,  but  from 
what  r\  iiuuiis  in  the  spvviuu'u  bofoiv  mo  it  is  probably  not 
loss  tliau  l.K)K)  or  (.KOO  iu  diamotor.  The  margin  of  the 
psomlo-opouiug  is  S(.inio\vhat  oivuato  or  plicate,  iu  consequence 
of  tho  linos  of  punota  Ix'ing  somewhat  thickened  at  their 
t  'nuination.  From  its  large  size,  it  is  easily  seen  that  there 
is  m>  real  perforation ;  axid  that  it  is  simply  concave,  and 
by  a  diaphragm.  For  a  space  round  the  pseudo- 
ig  equal  to  the  diameter  of  the  opeuiug  itself  the 
are    exceediugly  irregular;    many  of   the  radiating 
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s  are  intemiptcdj  and  here  and  there  tlic  puncta  art: 
either  altogether  wanting  or  look  as  if  they  had  been 
shaken  out  of  their  places.  At  present  it  is  iinposaihle  to 
say  whether  this  centrical  irregularity  is  accidcntid  or  other- 
wise. 

Porodhcua  CQiticuSy  n.  sp.,  Grev.— Small ;  disc  eouical, 
onanneil,  with  an  obtusely  tnincate  apex ;  radiating  lines 
of  puncta  extremely  minute.     Disimetcr '(X)!!".     (Fif^.  3.) 

Mnb,  Barbudocs  dc-po&it  IVoni  Cauibridgc  estate ;  C.  John- 
son, Ksq. ;  rare. 

The  smalleat  of  the  species  hitherto  discovered,  and  oc- 
curring not  nnfreiiuently  in  perfect  frustules.  The  lengtli  of 
the  connecting  zone  is  considerable,  and  that  of  the  entire 
frustule,  when  both  valves  are  symmetrical,  about  •0C)4-(y'. 
The  valve  is  decidedly  conical,  but  obtusely  truncate  at  tlie 
top  when  seen  in  profile.  It  hardly  ever  happens  that  the 
valves  are  equal  in  the  same  specimen ;  indeed  1  do  not  think 
that  I  have  seen  a  single  example  perfectly  symmetrical, 
one  valve  being  almost  always  considerably  shorter  than  the 
other.  The  length  of  the  connecting  zone  gives  the  frustule 
a  cylindrical  appearance. 

Porodisats  nitifltut^  n.  up.,  Grev, — Disc  convex,  unarmed, 
the  longest  lines  of  puncta  stn<^le  (not  in  pairs),  alternating 
with  two  or  three  series  of  shorter  oncsj  puncta  distinct,  all 
of  them  becoming  much  more  minute  towards  the  margin. 
Diameter  0026'.    (Fig.  4.) 

HaA.  liarbadoes  deposit,  from  Cambridge  estate ;  C.  John- 
son, Esq, 

Disc  much  less  crowded  than  in  the  three  preceding  species, 
and  tlie  puncta  larger  and  mfire  distinct.  A  certain  number 
of  the  lines  reach  from  the  margin  to  the  centre ;  a  second 
series  very  nearly  so ;  a  third  are  considerably  shorter,  and 
the  last  extend  but  little  beyond  the  margin.  It  is  a  scarce 
species, 

Porodhciis  obhngnSf  n.  sp.,  Grev, — Disc  elliptienl-ob- 
long;  pseudo-opening  large.  Long  diameter  about  0028". 
(Fig.  5.) 

Hub.  Barbadoes  deposit. 

A  species  by  no  means  rare  in  some  specimens  of  the 
deposit  which  I  investigated  a  few  years  ago,  but  it  does  not 
sei'm  to  occur  in  those  which  have  recently  been  so  carefully 
exantitied  from  Cambridge  estate.  The  form  alone  is  suffi- 
cient to  identify  it.  Tlie  pseudo-opening  is  very  large,  the 
radiating  lines  of  grannies  are  less  crowded,  and  the  granules 
tlierasclvea  larger  than  in  any  of  the  preceding  species. 
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HETEftoDicTYOM,  oor.  gen.j,  Grey. 

Frustules  frcEj  disciform  j  disc  with  radiate  or  scatte 
cellules  or  puncta  in  the  middle  portioUj  aiid  a  circle  of  large 
iutra-mar^iual  cellules. 

This  gcQus  is  allied  ou  the  one  hand  to  Coscinodiscua,  on 
the  other  to  Brighlweli'm.     From  the  former  it  dift'era  in  tl 
circle  of  very  large  cellules,  from  the  latter  in  the  absent! 
of  the  spiral  arningement  of  the  central  cellulatiou.     Beside 
this  distinction,  th«  circle  of  large  cellules  seems  to  be  more 
tis^ociiitcd  with  the  m urinal  structure  than  in  BriffhtwcUiotM 
at  least  such  is  very  decidedly  tlie  case  in  one  of  our  specie 
In  the  other  there  is  an  approach  towards  the  List-meutioBC 
genus,  the  circle  beiu;;  further  removed   from   the   mirgit 
Perhaps  the  best  character  will  be  found  to  consist  (taken  in 
conjunction  with  the  circle  of  large  cellules)  in  the  absence 
of  the  beautiful  curved  or  spiral  cellulatiou  which  marks  lbl^| 
three  known  species  of  Brlgktwt'iUa.  ^^ 

Heterodidyan   Rtflaudslanum,    n.   sp.,    Grev. — Disc    with 
minute  radiating  puncta,  and  a  circle  of  very  large.  Hue 
oblong,  marginal  cellules.     Dlainetcr  '0050''.     (Fig-  6-) 

Hah.  Barbadoes  deposit,  from  Cambridge  estatCj  in  a  slid 
communicated  by  C,  Johnson,  Esq. 

An  exquisitely  beautiful  disc,  and  so  well  marked  as 
require   no  extended  description.      Viewed  apart   from   tbel 
circle  of  large  cellules  which  occupy  nearly  a  tifth  part  of  the 
radiu9,  there  is  no  character  to  distinguisli  it  from  Coscino- 
disctis,  and  the  resemblance  to  various  species  of  that  genua 
is  rendered  more  striking  by  the  presence  of  a  little  centra 
cluster  of  cellules  considerably  larger  tlian  the  puncta  wbic 
radiate  from   them.     The  large  cellules  of  the   margin  artt] 
parallel  with  each  other,  somewliat  arched  at  thci^r  Id  tier  ex 
tremity,  and  arranged  in  groups  of  three,  the  middle  oe 
being  the  longest.     A  narrow  band  of   puncta  is  situated' 
between  the  base  of  these  cellules  and  the  margin. 

HeterodiclyoH  aplendidum,  ii.  sp.,  Grev.— Bisc  small,  the 
central  portion  occupied  with  remotely  scattered,  large,  round 
cellules,  and  surrounded  with  a  circle  of  large  hexagonal 
cellules,  having  an  exterior  border  of  coarse,  mouiliform  stria 
Diameter  'OOiia".     (Fig.  7.) 

Hub.  Barbadoes  deposit,  from  Cambridge  eatate;  C.  Johi 
eon,  Esq. 

A  remarkable,  ornamental  species,  and  illustrative  of  tl: 
generic  name,  as  no  fewer  than  three  conspicuous  structure 
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unite  in  its  composition.  The  centra]  and  larger  space  has 
round  celluleSj  so  remotely  and  in-egiilnrly  disposed  as  to 
render  it  aniikc  a  rliatomin  strnctiire.  Then  oomes  the  rha- 
racteristic  ctrt'le  of  large,  equal,  hexagonal  eelliiteSj  which 
evhibit  the  singular  peculiarity  that  the  mwrgiiiHl  nn-^h-s  of 
the  hcsa«;ons  are  not  quite  eoiiipleted.  Lastly,  hctwci-n  the 
large  cellidar  circle  ami  the  margin  the  space  (equal  in 
breadth  to  the  diameter  of  the  lar^'e  cellules)  is  tilled  np  with 
radiating,  robust,  monilifortn  strise,  which  take  the  place  of 
the  narrow  marf^iaal  band  of  puneta  seen  in  the  preceding 
8]iecies.  It  must  be  confessed  that  in  general  appearance  the 
two  species  differ  exceediaglvj  and  it  is  by  no  means  ira- 
probable  that  the  present  one  may  he  ultimately  separated. 


Fe^estrella^  nov.  gen.,  Grev. 

Frustitles  free,  disciform ;  disc  with  a  rainutCj  radiant 
ccllulation,  interi'upted  in  the  middle  by  linear  bands,  com- 
posed of  parallel  lines  of  cellules,  each  band  terminating  in 
a  flat  ocellus. 

This  genus  is  composed  for  the  reception  of  a  solitary  but 
most  curious  diatom,  the  relations  of  which  it  is  not  easy  to 
define.  The  groundwork  of  the  disc  is  very  much  that  of 
Coschiodiscus,  being  eomposed  of  radiating  lines  of  eellnlea, 
with  a  mar^nnal  row  of  puucta.  But  a  couple  of  circidar 
ocelli,  at  little  more  than  half  the  radius  from  the  centre, 
although  not  conapicuoua,  are  suiBciently  evident,  and  show 
that  we  must  look  for  affinities  elsewhere.  These  ocelli  are 
not  processes,  but  definite  blank  spaces  in  the  cell ulat ion,  and 
have  therefore  no  counection  with  Eiipodiscuji  or  Auhimdiscus. 
Another  peculiarity  is  a  broad,  linear-oblong  band  pjissing 
across  the  middle  of  the  disc,  and  composed  of  about  eight 
rows  of  cellules ;  or  perhaps  it  would  be  more  correct  to  say 
that  two  opposite  sets  of  rows  of  cellules  meet  at  their  bases 
in  the  centre,  and  at  the  other  extremity  converge  as  thev 
terminate  in  the  oceelli,  with  which  they  arc  evidently  con- 
nected. There  is  no  umbiliens,  the  baud  of  cellules  intercept- 
ing, as  it  were,  the  meeting  of  the  radiating  lines,  the  only 
indication  of  the  central  point  being  a  slight  interruption  in 
tlie  continuity  of  the  cellules,  not  sutticiently  definite  to  con- 
stitute a  character.  The  convergence  of  these  lines  of  ceUnles 
towards  the  ocelli  aeeras  to  point  to  some  alliance  with  Au- 
liactu,  but,  on  the  other  hand,  there  is  none  between  the 
mastoid  processes  of  that  genua  and  the  ocelli  of  the  present 
one. 
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Ftmestrefla  Barhadensis,  n.  sp.,  Grev,     (Fig.  8.) 
ilab.  Barbadoes  deposit,  from  Cambridge  estate,  in  a  slide 
communicated  by  C.  Johnson,  Esq,  ^ 

The  diameter  of  the  disc  is  •t>U40'.     Parallel  linea  lend-" 
iug    to    the   ocelli,   8    in    -001".      The    most     remarkable 
feature  in  the  disc,  composed,  as  it  is,  of  a  radiating  cellda-j 
tion,   is  the  absence  of  a  central  pomt^  there  Ijeing  neithe 
umbilicus  nor  centre  of  radiation,  the  band  above  describe 
l^ing  like  a  bar  across  it. 


Ceaspkdoporus,  nov.  gen.,  Grev. 

FruBtules  free,  disciform ;  disc  divided  into  radiating  seg- 
ments, the  alternate  ones  dilated  towards  the  margin,  and 
bearing  an  intra-marf^lnal  ocellas  or  pseudo-opening. 

In  one  species  of  this  most  curious  genus  the  structure  is 
distiuctlj'^  cellulate,  but  bo  irregularly  as  to  bear  no  resem- 
blance in  this  respect  to  ArAinoptifchtis  (Ehr.)  and  its  allies, 
the  walls  of  the  cellules  being  thin  and  cobwebby.  In  the 
other  species  the  structure  is  more  dense  and  opaque,  and 
scarcely  any  approach  to  cellulationcan  be  perceived.  There 
are  no  septa,  hut  the  radiating  segments  or  compartments 
are  defined  by  an  uudulation,  or,  perhaps,  a  slight  fold* 
the  occlliferous  segments  being  very  slightly  raised  aboi? 
the  plane  of  the  intervening  apacra.  The  ocelli  or  pscudc 
openings  are  large  and  conspicuous,  and  appear  to  be  concai'e 
or  foveate,  with  a  somewhat  prominent  Iwrder,  especially  on 
the  side  nest  the  margin  of  the  valve.  In  general  character, 
the  genus  would  take  its  place  among  the  Cosdnodtaci,  but 
the  thickened  and  somewhat  raised  border  of  the  ocel 
shows  more  atEnity  with  the  Evpodiscete. 

Craspedoporus  Ralfshmua,  n.  sp.,  Grev. — Valve  cellulate ; 
ocelUferous  compartments  numerous,  narrow  and  linear  next 
the  central  space^  becoming  spoon-shaped  towards  the  margin; 
ocelli  suborbicnlar.     Diameter  'OOkj'.     (Fig-  9.) 

llah.  Barbadoes  earth,  from  Cambridge  estate  ;  John  Ralfsjl 
Esq.  A  fragment,  in  a  slide  communicated  by  C  Johiisonji 
Esq. 

Structure  an  in-egular  network.  Central  apace  about 
fourth  of  tlie  diameter  of  the  disc,  and  somewhat  moradensa'' 
Ocelliferaus  rays  eight,  nearly  linear  for  half  their  length, 
then  dilating  into  a  spoon-like  extremity,  in  which  the 
pseudo-opening  is  situated  near  the  margin.  The  ocelli  have 
a  distinct  border,  which  is  soraetiraes  sio  much  raised  next 
the  margin  as  to  cauac  it  to  resemble  a  little  pocket.      The 
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fragment  in  my  own  cabinet  (half  a  disc)  had,  when  perfect, 
nine  ocellifcrous  rays. 

Craspedoporus  Johnsontanits,  n.  sp..  Ore  v. — Valve  not  visi- 
bly celluktte,  vvith  five  occlliferoua  compartments;  occlii  or 
pseuQo-openiugs  large,  transversely  oval,  close  to  the  margin. 
Diameter  00;^ 5'.     (Fig.  10.) 

Hab.  Barbadoes  deposit,  from  Cambridge  estate;  C.  John- 
eon,  Esq. 

In  this  species  the  compartments  into  which  the  disc  is 
divided  are  more  equal,  and  it  consequently  bears  some 
general  reBemblance  to  Actiaopiychus  {Ehr.j.  Tliere  is, 
nevertheless,  a  great  difl'erence.  In  hoth  species  of  our  pre- 
sent genus  there  ia  a  «ort  of  central  nucleus,  of  considerable 
size.  Ko  fine,  decussating  striation  is  perceptible;  and  the 
whale  structure  is  quite  unlike  the  hexagonal  cellulation  of 
A  ctinoptych  us. 

AcTiNODiscus,  nov.  gen.j  Grev. 

Fnistules  free,  disciform ;  valve  granulose,  with  a  central 
nucleus  and  numerous  broadly  linear  rays  extending  from 
it  to  the  margin. 

This  ifl  distinguished  from  the  last  genus  by  the  total  ah- 
sence  of  ocelli.  The  rays  are  not  in  the  least  degree  wedge- 
shaped,  but  are  linear,  about  half  the  radius  in  length,  and 
Tesemble  the  spokes  of  a  wheel.  The  structure  is  dense, 
not  showing  any  opproaeh  towards  cellulation  in  any  part. 

Adinodiscus  BathatlensiSj  n.  ap.,  Grev.     (Fig.  11.) 

Hub.  Barbadoes  deposit,  from  Cambridge  estate,  in  a  slide 
communicatcLl  by  C,  Johnson,  Esq. 

The  most  conspicuous  feature  in  this  disc  arc  the  numerous 
rays,  fifteen  in  number;  they  are  8li<;litly  dilated  at  the 
ends,  and  apparently  somewhat  thickened,  but  have  not  the 
slightest  indication  of  an  opening.     Diameter  0038". 


AtJLACODlSCUS. 

Attiacoditeus  inftatus,  n,  sp.,  Grev. — Disc  buUate  beneath 
the  processes,  the  bullation  causing  a  dark  line  of  shadow 
just  within  the  margin ;  processes  4,  submarginal,  long, 
cylindrical ;  furrow  defined  by  parallel  lines  of  granules 
reachnig  nearly  to  the  centre,  where  the  granules  are  arranged 
irregularly  round  a  somewhat  quadrate  blank  space;  Hues  of 

inulesiu  the  spaces  between  the  inflations  about  8  in  *001". 

ameter  about  0035'^     (Fig.  12.) 
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Hab.  Barbatlocf  depoflit,  from  Cambridge  estate;  C.John- 
son, Esq, 

The  aectiotk  containinfj;  those  species  uhicli  have  the  pro. 
cesso*  abated  on  au  iiiflatod  portion  of  ttic  disc  is  so  limited 
that  there  can  be  no  hesitation  In  consklcnii}^  the  oue  «ow 
before  us  as  uew.  It  is  more  frequeut  than  any  otlit-r  in  the 
purticnUr  sainple  of  the  deposit  which  has  furnished  so 
many  novelties.  Tliere  are  aleo  at  least  tltrec  other  Aula- 
codlsci  about  the  same  size  with  which  it  m  associated,  and 
which  are  inflated  beneath  tlie  processes.  One  of  them  is 
the  species  ne.\t  described.  In  another  the  inflations  are 
further  removed  from  the  margbi,  aud  are  extended  in  an 
obloug  form  nearer  to  the  centre.  In  the  third  the  inflations 
arc  more  or  less  rough  with  tubercles  or  apiculi,  as  in 
A.  Peitrsii,  and  the  margin  is  besides  distinguished  by  a 
circle  of  gland4ikc  tubercles. 

Aulttcodisais  mammosus,  n.  sp,,  Grev. — Disc  very  prorai-  j 
nently  bullate  beneath  the  processes,  the  buUattons   close  to  J 
the  margin  and  forming  elevated  cones ;  processes  long,  cylin- 
drical; furrows  open,  composed  of  two  paralfel  rows  of  gra- 
nules reaching  the  umbilical  blank  space.     Diameter  '0038">h 
(Fig.  13.)  ■ 

Hab.  Barbadocs  deposit,  from  Cambridge  estate ;  C.  JoKa- 
BOTI,  Esq. 

Tins  species  may  be  known  at  once  by  the  cone-like  in- 
flations, which  are  so  elevated  as  to  be  completely  out  of  1 
focus  when  any  other  part  of  the  disc  is  examined  ;  aud  they , 
rise  so  suddenly,  and  the  sides  arc  so  steep,  that  it  is  ini|.io8- 
sifde,  in  a  vertical  view,  to  sec  tlie  structiu*e.  Having  been 
so  fortunate  as  to  discover  a  valve  exhibiting  a  front  view, 
I  am  able  to  give  the  height  of  the  bullation  above  the 
surface  of  the  disc,  which  is  about  0010",  and,  including 
the  long  cylindrical  processes,  •0012" !  Indeed,  they  may 
be  not  unaptly  compared  to  thimbles.  The  ridges  on 
which  the  furrows  are  situated  coramence  near  the  centre 
with  two  parallel  lines  of  granules,  and  gradually  dilate,  so 
that,  including  the  bullation  (as  viewed  vertically),  the  whole 
resembles  in  outline  a  child's  wooden  battledore.  On  each 
side  of  the  ridge  tiie  granules  arc  so  arranged  as  to  appear 
like  a  fringe  of  diverging  Hues,  while  those  on  each  side  of 
the  bullations  become  widely  radiating. 

Ai/lacodiactts  KUkeHyahmt  n.  sp.,  Grev. — Disc  with  (3) 
spherical,  sub-marginal  processes,  aud  distant  radiating  lines 
of  minute  graaulee,  7  or  B  in  '001",  many  of  the  lines  not 
reaching  more  than  halfway  towards  the  centre;  intra-mar- 
gioal  etria;  31  in  -001".     Diameter  about  "OOiO".     (Fig.  14.) 
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Had.  Baxbadoes  deposit,  from  Cambridge  estate;  C.  John- 
sooj  Esq. 

A  remarkably  distinct  and  beautiful  species^  conspicnoua  at 
first  sight  for  the  open  cliaracter  of  tbe  disc,  arising  from  the 
distance  between  the  radiating  linesj  which,  in  regard  to 
lengthj  are  divided  into  several  series,  like  the  gills  in  an 
Agaric.  This  is  more  or  less  the  case  in  manv  of  the  species, 
but  here  it  attracts  attention  on  account  of  the  comparjitively 
small  number  of  lines  rendering  the  arrangement  more  visible. 
The  processes  appear  to  the  eve  to  extend  as  far  as  the  mar- 
gin. There  is  no  bullation,  ajid  the  connecting  furrows  are 
60  similar  to  the  other  interlinear  spaces  that  they  do  not 
form  a  prominent  character. 

I  have  great  pleasure,  in  accordance  with  the  wish  of  my 
highly  valued  friend,  Mr.  Johnson,  in  bestowing  upon  this 
exquisitely  beautiful  diatom  the  name  of  —  Kilketly,  Esq., 
of  Barbadoes,  to  whose  kindness  Mr.  Johnson  was  indebted 
for  the  material  which  has  proved  so  rich  in  new  genera  and 
species,  aiul  which  has  enabled  us  to  extend  so  considerably 
our  knowledge  of  diatomic  forms. 

Aulacoducus  angulaim,  n.  sp.,  Grev. — Valve  elevated  in 
the  middle,  and  somewhat  prismatic;  the  centre  depressed, 
with  a  blank  umbilicus  ;  processes  (5  or  6)  without  inttutiona, 
submarginal ;  connecting  furrows  very  narrow,  on  prominent 
ridges.     Diameter  about  -OfMO".     (Fig   15.) 

Uah.  Barbadoes  deposit,  from  Cambridge  estate;  C.  John- 
son, Esq. 

The  most  characteristic  feature  in  this  fspecies  is  the  ele- 
vated and  somewhat  angular  form  of  tlie  middle  of  tbe  valve. 
The  centre  is  flattened  or  depressed,  and  surrounded  by  a 
raised  shoulder,  from  which  tbe  prominent  fiirrow-bcaring 
ridges  radiate  to  the  processes.  The  prismatic  form  of  the 
disc  will  be  best  understood  from  the  fact  that  when  the 
glass  is  adjusted  for  the  shoulder  and  ridges  the  intermediate 
compartments  are  quite  out  of  focus.  An  additional  angu- 
larity is  also  imparted  in  consequence  of  the  portion  of  the 
raiseil  shoulder  which  ia  left  between  the  radiating  ridges 
being  carried  in  a  straight  line  between  ridge  and  ridge,  a 
pentagonal  or  hexagoual  effect  {as  the  case  may  be)  being 
thus  produced.  The  furrows  are  very  narrow,  the  space  being 
often  less  than  the  diameter  of  the  granules  themselves,  ex- 
cept as  they  approach  the  processes.  In  the  specimens  which 
I  have  examined,  the 'processes  seem  to  have  been  all  broken 
away,  the  roundish,  blank  spaces  being  quite  flat- 

Aiilacodisrvi  i/jeddbi/h,  n.  sp.,  Grev. — Valve  convex,  with 
the  centre  depressed,  and  a  blank  umbilicus ;    processes  (5) 


74  GaKviLLE,  on  New  Diatoms. 

scarcely  know  what  is  the  true  form  of  the  prccesses,  as  m 
half  the  Bpecimcus  I  have  seen  they  are  not  truly  circular, 
but  tending  to  broadly  oval. 

AuLISCUft. 

AuIUcus  nebuiosus,  n.  sp.,  Grev, — Valve  circnlar  (with  4 
pfocesses) ;  nodefiuite  urahilicus;  radiating  lines  all  uniform, 
extremely  fine;  minute  puncta,  forming  irregular  clusters 
beneath  and  between  the  processes.  Diameter  *003O'.  (Hg. 
21.) 

Hab.  Barbadoes  deposit,  irom  Cambridge  estate ;  C.  John- 
son, Esq.,  G.  M.  Browncj  Esq.  ;  very  rare. 

Of  this  beautiful  species  various  examples  have  occurred 
to  Mr.  Johnson,  Mr.  Ealfa,  and  niyself,  but  always  with  the  _ 
surface  so  abraded  as  to  prevent  description.  Perfect  speci-  I 
mens  have,  however,  been  recently  discovered.  Nearly  all 
the  frustulcs  which  have  been  seen  present  the  singular 
appearance  of  eight  processes,  the  four  of  the  subjaeeni  valve 
alternating  with  those  of  the  upper,  and  being  almost  equally 
conspicuous.  In  my  figure  I  have  represented  the  four 
belonging  to  the  up]jcr  valve,  in  order  to  prevent  confusion  in 
the  engraving.  As  all  the  discs  hitherto  observed  posseaa 
this  number,  it  is  probably  the  normal  one.  The  species 
belongs  to  the  group  characterised  by  very  fine  and  crowded 
radiating  lines  ;  but  in  the  clusters  of  minute  puncta,  in  the 
neighbourhood  of  the  proeefsses,  it  is  also  allied  to  A-  ractino- 
gits.  It  wanta,  however,  the  circle  of  marginal  puncta.  The 
processes  are  cli'cular,  and  large  for  the  size  of  the  disc. 

Auluciis  parvulus,  u.  sp.,  Grev.^ — -Very  small ;  valve  circu- 
lar, with  4  processes;  structure  obscure.  Diameter '0015". 
(Pig.  22.) 

Hab.  Barbadoes  deposit,  from  Cambridge  estate,  in  slides, 
commimicated  by  C.  Johnson,  Esq. 

I  have  been  unable  to  make  out  any  striation  in  the  speci- 
mens of  this  species  which  I  have  examined.  It  apparently 
belongs  to  the  same  group  as  A,  ttnboraliis  and  Jo/insortionus, 
having  the  same  pale,  semi-opaque,  soinewluit  dense  apj)car- 
ance.  I  cannot  refer  it  to  any  described  specie* ;  and,  in- 
deed, it  is  so  many  degrees  smaller  than  any  one  hitherto  dis- 
covered,  that  there  is  good  reason  to  regard  it  as  di«tiuct.  It 
presents  another  example  of  valves  with  four  processes. 

AuH^cu,*  ambiffims,  u.  sp.,  Grcv. — Valve  broadly  oval,  the 
whole  surface  tilled  up  with  a  minute  eellulation  (no  trace  of 
converging  or  radiating  Imes)  ;  cellules  11  or  12  iu  ■001'. 
Longest  diameter  -0022".     (Fig.  23.) 
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Hoi,  BarWioes  deposil,  from  Cambridge  estate,  commu- 
nicated  by  C.  Jolmson,  Ksq. 

This  is  one  of  tkose  anomalous  forms  which  disturb  the 
natural  habit  of  genera.  In  A.  Ral/sianus  we  have  a  similar 
instance,  but  in  that  case  the  indicationa  of  converging 
lines  could  be  perceived  by  an  attentive  observer  in  the 
direetion  of  the  puQcta  within  the  meshes  of  the  network. 
Here,  however,  we  have  a  very  minute  cellulation  covering 
the  entire  valve  (with  the  exception  of  the  processes),  without 
any  indication  of  converging  Hues  at  all.  At  the  same  time 
the  diatom  is  evidently  an  AulUcu»,  the  processes  being  un- 
mistakable, and,  as  in  all  the  other  noa-circular  species,  they 
are  placed,  not  in  tlie  exact  line  of  the  longest  diameter,  hut 
on  each  side  of  it.  I  have  examined  two  specinieQS  and.  the 
fragment  of  a  third,  all  of  which  are  precisely  alike. 

TaiCERATlUM. 

Tricerathtm  lineatum,  n.  sp.,  Grev. — Valve  with  a  dense, 
obscurely  radiating  strnctnre,  nearly  straight  aides,  subacute 
angles,  and  prominent  pseudo-nodules;  witliin  each  angle 
three  remote  lines,  snb-conccntric  with  the  angles.  Distance 
between  the  any;lcs  about  ■004-0 '.     (Fig.  21.) 

Hab.  Barbadocs  deposit,  from  Cambridge  estate ;  C.  John- 
eon,  Esq. 

One  of  the  most  distinct  species  in  the  whole  genus.  The 
remarkable  lines  within  each  angle  include  the  greater  part 
of  the  surface.  The  structure  is  more  or  less  opaque,  ex- 
hibiting an  obscure  radiation  iu  the  centre  aud  an  exceed- 
ingly fine  striation  between  the  curved  lines.  The  pseudo- 
nodules  are  not  large,  but  very  conspicuous. 


PepuKia,  nov,  gen*,  Grev. 

Valves  sub-circular,  conspicuously  cellulate,  suddenly  con- 
tracted, above  and  below,  into  a  triangular  .ipiculus ;  cellules 
round. 

The  definition  of  this  genus  must  be  regarded  as  provi- 
sional until  the  front  riew  of  the  frustulcs  can  be  obtained. 
Of  the  valve  I  have  seen  a  very  considerable  number  of  speci- 
nieria,  and  in  several  instances  the  opposite  valve  partially 
displaced,  as  shown  in  the  figure,  which  shows  that  the  con- 
necting zone  must  be  narrow.  Tlie  apiculus  has  sometimes 
a  distinct  appearance  of  being  furnished  with  a  nodule  or 
short  proce&e,  but  I  have  not  been  able  to  satisfy  myself  on 
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this  point.  This  diatom  is  so  exceedingly  peculiar  that,  not- 
witlistauditjg  the  deficiency  of  the  tront  view,  adtl,  coasc- 
queiitly,  our  i^oratice  of  its  precise  place  in  the  sj'steta,  I 
do  not  hesitate  to  make  it  known. 

Peponia  BarbailvnsiSt  n.  ep.,  Grev.     (Tig.  25.) 
Hab.  Barbadoea  deposit,  from  Cambridge  estate  (not  ua- 
frequent)  ;  C.  Johnson,  Esq. 

ValTp  yellowish,  more  or  less  circular,  the  transferse  dia- 
meter being  often  the  longest,  suddenly  contracted  at  the 
opposite  ends  into  a  triangnlar,  subacute  apiculus.  Whole 
surface  filk-d  up  with  rounded  cellules,  largest  in  the  middle. 
In  size  the  valves  vary  greatly,  from  -0020"  to  Tipwards  of 
'0030"  in  diameter.  Between  the  body  of  the  disc  and  the 
apiculus  there  is  the  appearance  of  a  septum.  The  npiculus  ' 
itself  is  generally,  but  not  always,  destitute  of  cellules. 
The  individual  figured  is  the  finest  I  have  seen. 

Thacmatonem.4,  no  v.  gen.,  Grcv. 

Frustules  united  into  a  filament;  valves  disciform,  each 
producing  a  central,  forked  process,  which  is  articulated  at 
the  apices  with  tliat  of  tlie  opposite  valve. 

From  the  front-view  position  of  the  frustule  it  is  difficult 
to  asi-eitaiin  precisely  the  natiu-e  of  the  structure  of  the  dis- 
coid  portion  of  the  valve,  but  it  appears  to  consist  of  radiating 
lines  of  minute  puncta.  The  geuus,  I  presume,  must  be 
placed  among  the  3/f/o.«Ve<p, 

Thaumafonetna  Bftrbadense,  n.  sp.,  Grev.     (Fig.  26.) 

Hab,  Barbadoes  deposit,  from  Cambridge  estate^  in  a  slide 
communicated  by  C,  Jolinsou,  Esq, 

An  extraordinary  diatom,  unlke  anything  previously  de- 
scribed. If  the  valves  of  Melosira  IfeitCn,  instead  of  being 
joined  by  their  narrow,  truncated  ends,  were  each  provided 
with  a  central  process  widely  forked,  the  apices  of  the  forks 
eoiuewbat  dilated  and  articulated  with  the  forks  of  the  oppo- 
site valve,  a  tolerably  accurate  idea  would  be  conveyed  of 
this  singular  production.  Length  of  two  valves,  with  pro- 
cesses in  iitu,  -0038".  Breadth  of  valve,  and  also  of  the  space 
between  the  articulations  of  the  forks,  '0017",  Length  of 
process,  inelnding  the  fork,  the  one  being  aliout  equal  to  the 
other,   OOIS". 
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On  tke  Nerves  q/"  thf  Cornea,  and  of  their  Distribution 
in  ihe  Corneal  Tissue  of  Man  ajid  Animals.  Bj  J.  V. 
CiACciOj  M.D.,  of  Najjles. 

(Bead  Mny  I3th,  l&fiS.) 

(PI.  VI  and  YIl.) 

Since  Schlemm^s  discovery  of  the  nerves  of  the  cornea  up 
to  the  present  time  nearly  all  observers  ipho  have  investigated 
the  subject  agree  that  iJu'se  nerves,  after  dividing  and  sub- 
dividing, terminate  in  a  wide  network,  composed  of  non- 
meduUated  or  pule  nerve-fibres.  The  ultimate  arrangement 
of  this  network  has  not  yet,  however,  been  fully  pointed  out, 
neither  has  any  one  proved  whether  it  exhibits  the  same 
arrangement  in  diil'ereut  animals  as  in  man.  With  the  hope 
of  throwing  some  light  tipon  a  subject  at  present  ao 
little  known,  I  have  made  many  observations  on  the  cornea 
of  the  sparrow,  eel,  frog,  mousCj  and  man,  and  the  conclusions 
which  I  have  arrived  at  will  be  detailed  in  the  paper  which 
1  have  tiie  honour  to  bring  before  the  notice  of  the  membera 
of  this  Society. 

The  gi'cat  importance  of  the  present  inquiry,  I  imagine, 
will  be  generally  admitted.  The  cornea  is  endowed  only 
with  common  sensibility,  so  that  when  we  have  established 
with  certainty  the  manner  in  whieh  the  nerves  terminate  in 
it,  we  may,  with  some  reason,  infer  the  mmle  of  ending  of 
the  nerves  in  the  otiier  parts  possessing  the  same  kind  of 
sensibiUty.  By  companng,  tlicu,  these  results  with  those 
hitherto  obtained  by  observers,  in  reference  to  the  ending  of 
motor  uervesj  the  debated  question  about  the  terminal  distri- 
bution of  these  two  kinds  of  nerves,  perhaps,  will  be  finally 
settled.  But  this  inquiry  is  as  difficult  as  it  is  important. 
Of  the  many  difBculties  which  I  iiave  met  with,  1  shall  only 
now  allude  to  those  which  seem  to  mc  to  be  the  greatest. 

1,  The  first  is,  that  the  nerves  of  the  cornea  in  all  their 
course  continually  change  the  plane  aud  direction  of  their 
distribution,  so  that  in  making  very  tliiu  sections  for  micro- 
scopical investigation,  not  only  is  the  relative  position  of 
nerves  and  the  itdjaceiit  tissues  altered,  but  those  nerve-fibres 
which  we  observe  in  the  thin  sections  very  often  exhibit  such 
appearances  that  they  arc  hardly  recognised  by  the  most  ex- 
perienced eye  as  nerve-fibres. 

2,  The  second  difflcnky  consists  in  this,  that  the  optical 
properties  of  the  nerves  aud  other  elementary  partfl  of  the 
cornea  are  such  that,  without    the  aid  of  some  chemical 
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ageiiUt,  it  is  impoesible  for  the  nerves  to  be  seeu.     Butbjrl 
the  use  of  chemical  agents  the  natural  aspect  of  the  uervei 
is   always  altered,  and  if  we  are  not  very  careful   in   usinfi 
them,  we  may  destroy  the  finest  fibres. 

3.  The  third  difficulty  arises  from  the  peculiar  structure-] 
of  the  cornea  itself,  which  contains  a  very  large  uumber  of  | 
corpuscles,  with  many  anastomosing  processes.  This  un-^ 
doubtcdly  causes  much  difficulty  in  tracing  the  ultimalsJ 
nerve-fibres  running  through  ita  lamellatcd  structure;  and] 
if  we  do  not  use  much  diligence  in  observing,  we  may  vais*i 
take  the  processes  of  the  coniea-corpuscles  for  the  finestl 
nerve-fibres,  and  draw  the  erroneous  conclusion  that  tbcre-l 
exists  an  intimate  connexion  between  the  nerve-fibres  and  th8<l 
cornea-corpusci  es . 

It  aeeras  to  me  that  these  three  difficulties  which  1  havo 
mentioned,  if  not  totally,  can  at  least  in  part  be  surmouuted.| 
In  fact,  if  we  select  for  the  microscopical  investigation  those 
animals  in  which  the  cornea  is  not  thick,  we  shall  find  that 
the  Hrst  difficulty  decreases  in  proportion  as  the  thickness  ofJ 
tlie  cornea  which  we  have  to  examine  diminiahes.     Henc 
the  cornea  of  small  birds,  of  the  frog,  mouse,  and  so  on,  ar 
more  suitable  for  investigation  than  that  of  man  or  the  largcd 
animals.     1  have  found  by  experience  that  in  the  sparrow'i 
cornea  the  nerves  can  be  easily  seen  and  traced  for  a  vet 
long  distance,  because  in  this  little  bird  the  distribution 
nerves  is  more  simple  than  in  the  mouse  and  frog-,   and  the 
thickness  of  its  cornea  is  such  that  by  only  dividing  it  trans- 
Tersely  we  are  enabled  to  examine  it  with  high   powers.     We 
cannot,  in  ray  opinion,  completely  overcome  the  second  diffi-^ 
culty  in  the  present  state  of  our  knowledge;  but  the  onlj 
thing  we  can  do  is  to  moderate,  in  some  way,  the  cberoiai^ 
action  of  those  agents  which  we  are  obliged  to  employ  for 
briiig^iug  out  the  nerves,  which  lie  hidden  among  the  prope 
fibrous  tissue  of  the  cornea.     In  such  a  case  the  best  way 
to  employ  only  a  small  quantity  of  the  reagent,  because, 
required,  wc  can  always  add  more ;  while,  on  the  contrary, ' 
we  can  never  remedy  the  harm  produced  by  a  large  quantity. 
The  third  difficulty  can  only  be  avoided  if  we  are  careful  id 
observing.     The  processes  of  the  cornea-corpuscles  generally 
exhibit  such  an  appearance  that  they  arc  with  great  difficutt/| 
distinguished  from  the  finest  nerve-fibres.     Like  the  nerve 
fibres,  they  become  graiuilar  by  the  action  of  acetic  acid 
How   much  this  iiKU'ciisus  the  ditfieulty  it  is  hardly  necessary 
to  say.     In  no  other  way,  therefore,  we  can  distinguish  the 
precedes  of  the  cornea-corpuscles  fram  the  finest  nerve-fibres,^ 
but  by  tulluwing  both  to  their  respective  origins,  via.,  the 
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former  to  tlie  cornea-corpuscles,  and  the  latter  to  the  branches, 
from  whicli  they  are  derived.  I  eay,  candidly,  that  when  I 
commenced  this  inquiry,  I  had  falleu  into  the  error  of  helier- 
ing  that,  if  not  all,  at  least  some  of  the  finest  nerve-fibre* 
distributed  to  the  cornea,  really  terminated  in  its  cor- 
puscles; but  a  rigid  and  exact  investigation  has  since 
convinced  me  that  I  was  greatly  mistaken.  I  have  often 
succeeded  in  tracing  beyond  the  cornea-corpuscles  some 
nerve-fibres  which,  at  first,  seemed  to  end  in  them.  The 
truth  is,  that  sometimes  some  of  the  finest  nerve-fibres, 
which  could  be  followed  na  far  as  the  cornea-corpuscles,  could 
not  be  traced  further  on,  ao  that  they  appeared  really  to 
terminate  there.  But  1  tliink  this  appearance  depends  on 
the  continuation  of  the  fibre  being  destroyed  either  by  the 
pressure  of  the  thin  glass,  or  by  the  action  of  the  chemical 
agents  which  we  are  obliged  to  employ.  Because  if  it  were 
not  so,  the  above-mentioned  appearance  would  he  more  fre- 
quently observed. 

After  these  brief  remarks  upon  the  great  importance  and 
the  difficulties  of  the  present  inquiry,  I  shall  proceed  to  state 
what  roy  observations  have  shown  with  regard  to  the  distri- 
bution and  termination  of  the  nerves  of  the  cornea ;  and  I 
shall  divide,  but  only  for  the  sake  of  a  clear  and  methodic 
arrangement,  the  whole  subject  into  two  parts.  In  the  first 
part  the  nerves,  with  all  their  peculiarities,  will  be  considered  j 
and  in  the  second,  the  manner  in  wbich  they  end  will  be 
described  in  detaU. 

I, — Op  the  place  where  the  nerves  enter  into  the 

CORNEA — of   their    NUMBER    ANU    SIZE, 

The  nerves  of  the  cornea  derived  from  the  ciliary  nerves 
pass  from  the  sclerotica  into  the  laminated  structure  of 
the  cornea,  rather  nearer  the  posterior  than  the  anterior 
surface.  They  are  seen  at  its  margin  in  the  form  of  several 
line  trunks,  which,  aa  they  pass  in  different  directions  from 
their  entrance,  form  with  the  border  of  the  cornea  various 
angles.  I  have  observed  that,  when  the  cornea  of  some 
small  animals,  namely,  frog,  eel,  mouse,  and  sparrow,  is 
transversely  divided  into  two  paits,  at  the  microscopical  ex- 
amination, most  of  the  fine  trunks  di^'ided  across  their  course 
are  found  in  the  section  corresponding  to  the  posterior  part 
of  the  cornea,  while  the  network  formed  by  them  is  found  in 
the  anterior  part.  The  conclusion  from  this  observation  is, 
tliat  the  nerves,  in  entering  the  cornea  towards  its  posterior 
surface,  after  dividing  and  snbdividiug,  reach  the  anterior 
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pllrXUS. 

Tlie  number  of  tiie  nerves  of  tLc  cornea  vnries  very  muell 
in  (lifterent  aitinials.     Tliis  number  can  be  fletermiiiecl  withl 
some  certainty  only  in  small  animalsj  because  iii  the  larger 
ones  the  cornea  ia  so  thick  timt  in  order  to  examine  it  witl^j 
high  powersj  it  is  necessary  to  make  very  thia  sections, 
which  we  very  often  fail  to  find  any  nervous  tninks,  or  no 
more  than  one  or  two.     In  small  atiimalSj  ou  the  contrary^ 
the  cornea  is  tliiu  enouf];h  to  be  examined  niieroscopicaUj 
either  entire,  or  only  divided  transversely  into   twro    pa 
According  to  my  observationSj  in  the  cornea  of  the  aparrol 
there  are  thirty-one  ncrve-trunkB ;    in   that   of   the    mot 
twenty-sixj  and  in  that  of  the  frog  about  thirty.     I  say  o&ou 
thirty,  because,  in  a  sixth  part  of  the  cornea  of  this  aniraa 
I  have  seen  nearly  five  trunks.     Supposing,  then,   that 
eaeh  of  the  remaining  parts  were  the  eanie  number^  the  totJl 
sum  will  be  as  above.     But  this  supposition  ia  not  quite  cor 
rect,  for  in  the  cornea  the  nerve-trunks  are  not  at  equal  dia 
tanccs  from  one  another,  so  that  in  one  part  the  number 
the  nerve-trunks  may  be  greater  than  in  another  part, 
ilie  cornea  of  the  frog,  therefore,  the  nervoua  tntnks  may 
mure  or  less  tlinn  thirty. 

Some  observera  iiave  asserted  that  the  nerves  of  the  coroe 
in  man  are  from  twenty-four  to  thirty-six;  but  every  ou< 
who  considers  the  difl'ercncc  between  tweuty-four  and  thirty^ 
six,  will  at  once  see  that  this  is  only  a  mere  assertion,  an^ 
nothing  else.  In  man,  as  in  other  large  animals,  I  belie« 
it  is  very  difficult  to  ascertain  the  precise  number  of  tl 
nervea  of  the  cornea,  I  must  say  that,  in  calculating  thj 
nerve-trunks  distributed  to  the  cornea  of  the  animals  uhovx 
mentioned,  I  have  not  taken  the  slightest  notice  of  those  ver 
fine  trunklets  which,  together  with  the  large  ones,  enter  tin 
cornea  at  various  depths. 

The  corneal  nerves  also  vary  much  in  si»e.  Not  only 
there  a  groat  difference  in  the  size  of  the  various  trutika  it 
the  same  animal,  but  between  those  of  difl'crent  animal 
•when  compared  the  one  with  the  other.  From  my  observa» 
tiouK,  I  am  led  to  the  conclusion  that  the  nerves  in  the  conjri 
of  the  mouse  are  larger  than  those  in  the  cornea  of  the  cet, 
frog,  and  sparrow. 


The  manner  in  which  the  nerves  of  the  cornea  l»rnneh. 

It  is  generally  admitted  that  the  mode  of  distribution  o( 
nerves  to  the  Gome&  ia  eSeoied  by  dichotomous  divisionil 
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Undoubtedly  this  is  the  general  rule,  nevertheless,  I  have 
observed,  although  ^-ery  rarely,  in  the  cornea  of  the  frog  and 
sparrow,  some  large  branches  dividing  into  three  or  four 
■mailer  ones.  There  srcj  however,  in  the  mode  of  brancliing 
of  these  nerves  some  points  worthy  of  speci&l  note,  which  I 
shall  presently  allude  to. 

Not  all  the  nerve-trunks  of  the  cornea  begin  to  di\ide  at 
tlie  same  distance  from  its  border.  Some  of  them  divide  as 
soon  as  they  enter,  while  others  do  so  after  running  for 
some- distance  through  its  hbrous  tissue.  I  have  sometimes 
seen  two  distinct  trunks  in  the  sclerotica  converging  more 
and  more  as  they  approach  towards  the  border  of  the  cornea ; 
but  as  soon  as  they  arrive  there  they  unite  into  a  single  ti-unkj 
which  enters  the  cornea  and  divides  in  the  same  manner 
us  the  others.  At  other  times  I  have  observed  a  targe  trunk 
running  through  the  sclerotica  hke  a  single  trunk  ;  but  as 
BOOn  as  it  reaches  the  margin  of  the  cornea,  it  divides  into 
branches,  which,  as  two  distinct  trunks,  penetrate  into  the 
cornea,  and  pass  in  diiferent  directions. 

The  division  and  subdivision  of  these  trunks  is  generally 
effected  at  angles  more  or  less  acute.  It  is  seldom  that  we 
observe  a  trunk  or  branch  dividing  at  right  angles.  The 
distance  from  odc  to  the  other  division  varies  greatly.  In 
some  cases,  while  from  the  first  to  the  second  division  of  a 
trunk  there  is  a  great  distance,  from  the  second  to  the  third 
there  is  very  little.  As  the  nerves,  liowever,  approach  their 
ultimate  diatribution,  the  distance  among  the  tlivisionB  be- 
comes less  and  less.  All  the  branches  resulting  from  these 
divisions  are  not  of  the  same  size.  It  sometimes  happens 
that  we  observe  two  nerve-trunks  of  various  sizes  entering 
the  cornea  one  close  to  the  other,  and  while  one  divides  into 
two  branches,  the  other,  without  dividing,  unites  with  the 
smaller  branch,  and  the  compound  trunk  thus  formed  runs 
on.  It  is  also  not  unfreqtiently  observed  that,  from  a  trunk 
before  its  regular  division,  a  bundle  of  fibres  separates  at  a 
very  acute  angle,  which,  aficr  a  more  or  less  circuitous  course, 
unites  with  one  of  the  otlier  branches  of  the  same  trunk,  or 
with  that  from  another  trunk. 


Th€  nuclei  in  connection  with  the  nerves  of  the  cornea. 

Dr.  Beale,  fi'om  his  numerous  investigations  upon  the 
peripheric  distribution  of  nerves,  has  been  led  to  the  conclu- 
sion that,  in  connection  with  all  nerve-fibres,  there  are  little 
oval  bodies,  or  nuclei,  which  form  an  integral  part  of  each 
separate  fibre^  and  increase  in  number  as  the  nerves  approach 
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their  ultimate  distribution.  Tliia  general  conclusion  of  Dr. 
Beale  cannot  be  accepted  as  regards  the  nerves  of  tbc  comca. 
T!ie  nuclei,  as  I  have  observed,  are  very  numerous  in  the 
trunks  and  primary  '^branches  of  the  nerves  of  the  comes, 
but  as  the  nerves  reach  their  termination,  these  bodies  gra- 
dually decrease  in  number.  They  are  frequently  seen  in 
connection  with  single  nerve-fibres,  bnt  sometimes  more  than 
one  fibre  is  seen  connected  with  a  single  nucleus.  As  to 
the  number  and  size  of  these  nuclei,  there  is  much  variel^. 
I  have  found  that  in  the  nerves  distributed  to  the  cornea  of  i 
man  and  tlie  mouse,  the  nuclei  are  comparatively  more  nume- 1 
rous  and  broader  than  in  the  frog  and  sparrow. 

Besides  these  nuclei  connected  with  the  nerve-fibres,  I  have! 
aeen,  especially  in  the  frog,  another  kind  of  nuclei,  which  tie 
on  a  more  superficial  plane  than  the  former,  and  are  spindle- j 
shaped  and  sometimes  so  bent  on  themselves  as  to  exhibit! 
the  form  of  the  letter  3.     They  are  not  arranged  in  the  sam« 
linear  direction  as  the  nerve-fibres,  but  incline  to  them  ol 
liquely.     I  have  been  able  to  see  these  nuclei  in  the  trunkal 
of  the  nerves  and  the  lai'gest  branches  ;  and  I  hold  strongl] 
to  the  opinion  that  they  are  the  special  organs  upon  whtc 
depends  the  growth  and  repair  of   that  clear  transpareut 
material  in  which  the  nerves  at  their  peripheric  distributtoi 
are  imbedded. 

I  cannot  say  from  my  own  observations  whether  the  othe 
nerves  of  common  sensation  have  the  same  peculiar  charac- 
teristic as  those  of  the  cornea.     There  are,  however,  some 
observations  of  Dr.  Bea]e  which  satisfactorily  clear  up  this 
point.     This  able  observer  has  investigated  and  figured  in 
beautiful  drawing  the  distribution  of  nerves  in  the  mucoi 
membrane  covering  the  human  epiglottis.     Every  one  whe 
attentively  looks  at  this  drawing  will  distinctly  see  hrancht 
of  nen'e-fibrcs  in  connection  with  triangular  as  well  aa  witl 
oval  bodies.     These  bodies,  however,  in  comparison  mth  the 
large  number  of  the  nerve-fibres,  are  very  few,  and  the  greatet 
part  of  the  fibres  represented  in  the  drawing  appear  entirely' 
destitute  of  nuclei.     This  is  not  the  proper  place  to  discuss 
whether  the  bodies  alluded  to  are  to  be  regarded  as  simplaj 
nuclei,  or  as  peculiar  organs.     I  need  only  remark  for  th« 
present  that  the  general  appearance  exhibited  by  the  QerveSf] 
which  are  distributed  to  the  mucous  membrane  of  the  human 
epiglottis,  is,  with  some  exceptions,  the  same  as  in  the  cornea. 
Now  if  we  compare  the  before-mentioned  di*awiQg  with  thoea^ 
given  by  the  same  observer  of  the  ternjination  of  nerves  iuV 
tlie  elementary  fibres  of  striped  muBcles,  we  shall  find  a  re-    ■ 
n]ai-kable  diti'erence  between  them.     The  motor  nerve-fibre* 
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delioeated  in  these  (Irawhigs  are  seen  largely  nucleated.  The 
nuclei  in  counection  with  each  individual  fibre  are  often 
equal  to  the  fihre  itself  in  width,  and  at  short  distances  from 
one  another.  Not  one  of  those  large  oval  or  triangular 
bodies  often  found  in  connection  with  the  terminal  branches 
of  the  nerves  of  common  sensation  can  be  seen  here.  It 
appears  to  me,  therefore,  that  upon  this  progressive  increase 
of  nuclei  in  motor  nerves,  as  they  approach  their  terrainatioUj 
and  on  the  remarkable  diminution  of  them  in  sensitive 
nerves,  which,  besides,  are  connected  at  their  ultimate  dia- 
tribution  with  peculiar  bodiesj  we  can,  with  some  degree  of 
reason^  establish  a  fundamental  distinction  between  the 
terminal  portions  of  motor  and  sensitive  nerves.  I  cannot 
flatter  myself  that  this  conclusion  will  be  accepted  as  an 
unquestionable  fact  by  the  generality  of  obeerversj  because 
more  numerous  and  accurate  observationa  are  required  for 
establishing  beyond  any  doubt  its  exactness.  For  the 
preflent  it  is  enough  for  me  to  have  made  an  attempt  to  point 
out  some  peculiarities  which  are  found  in  motory  and  eeneitive 
nerves  respectively  at  the  periphery.  I  firraly  believe  that 
when  comparative  investigations  have  been  more  advanced 
than  they  are  at  present,  wc  shall  find  something  peculiar 
not  only  in  the  termination  of  the  nerves  of  motion  and 
common  sensation,  but  also  in  that  of  every  nerve  of  special 
sensation. 

The  limiting  investmeni  of  the  nerves  of  the  cornea. 

The  primitive  fibres,  of  which  the  nerves  of  the  cornea 
are  composed,  as  it  may  be  easily  observed,  arc  in  more  or 
less  close  apposition  with  one  another.  This  depends  upon 
the  nerve-fibres  being  imbedded  m  a  transparent  homogenous 
substance,  which  forras  not  only  a  common  covering  to  all 
fibres  csomposing  each  separate  nerve,  but  also  a  special  one 
to  each  single  fibre.  The  nerves  iti  their  ultimate  ramifica- 
tions are  only  separated  from  the  adjacent  parts  by  this 
inatcrial.  According  to  Dr.*  Bcale,  the  presence  of  this 
transparent  substance  is  owing  to  the  changes  the  nerves  are 
continually  undergoing  during  lifCj  and  undoubtedly  he  ha& 
brought  forward  a  sufficient  amount  of  evidence  in  favour  of 
this  view.  Notwithstanding,  I  feci  iiiclitied  to  consider  the 
above-mentioned  material  as  a  peculiar  form  of  connective 
tissue,  produced  by  a  special  kind  of  nuclei.  Of  these  nuclei 
I  have  already  spoken,  and  have  stated  the  reawns  why  they 
are  to  be  regarded  as  different  from  the  nuclei  connected 
with  the  nerye-fibres.     I  believe  that  this  form  of  connective 
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■  tissue  has   different  degrees  of  firmncas  in  the  nerros 

different  ammalsj  and  that  in  the  siime  nert'c  its  Brmneaa 

[  gradually  diminishiog  from  the  trunk  to  its  terminal  branches.^ 

[if  this  supposition  is  not  allowed^  the  facts  which  we 

I  oljserving  must  remain  either  unaceounted  for,  or  we  m 

admit  that]  the  nerves  at  their  termination  lose  the  eommoii 

investment,  only  retaining  the  special  one  to  each  separate 

fibre.     Altliough  the  latter  supposition  has  many  degrees  of 

probability  in  its  favour,  and  explains  very  satisfactorily  the 

[continual  change  of  position  which  the  nerve-fibres  undergo, 

[as  the  truukSj  dividing  and  subdividing,  reach  their  ultiniats 

[distribution ;   yet  there  are  some  facts  which  positively  de 

monstratc  that,  iu  some  animals,  the  finest  nerve-bi 

are  provided  with  the  same  common  eorering  as  the 

from  which  tbey  origiDatc.     Thus  I  have  observed  that, 

'  the  cornea  of  the  sparrow,  the  individual  nerve-fibres  that 

compose  the  trunks  and  all  the  branches  into  which  they 

divide,   scarcely  \indcrgo  any  change  of  position.     In  this 

Bmall  bird  the  nerves  of  the  cornea  in  the  trunks,  as  well  oa 

in  all  the  branches,  exhibit  the  general  appearance  of  large 

twigs,  which,  by  dividing  and  subdividing,  gradually  diminish 

in  sjxe.     So  great  is  the  firmncas  of  the  connective  tissue 

which  holds  together  the  individual  nerve-fibres,  composing 

the  nerves  distributed  to  the  cornea  of  this  bird. 

Number,  dse,  and  relative  position  of  the  primitive  nerve- 
fibres  composing  the  nerves  of  the  cornea;  their  divition 

and  nature. 

The  number  of  the  primitive  fibres  which  compose  the 
nen*e-trunks  of  the  conieaj  is  found  to  van?  according  to  their 
$ize.  But  sometimes  we  observe  in  animals  of  different  kinds 
nerve-trunks  of  the  saroe  size,  containing  various  numbers  of 
primitive  fibres.  This  depends  upon  the  different  diameters 
of  the  ncrvc-fibresj,  as  some  of  tlicra  are  thicker  than  others. 
According  to  mv  observations  in  the  mouse,  the  primitive 
nerve-fibres  are  larger  than  those  of  the  frog  and  raanj  and 
in  the  sparrow  they  arc  much  finer. 

Before  the  nerve-trunks  of  the  cornea  begin  to  branch,  the 
primitive  fibres  composing  them  undergo  a  very  little  change 
of  position,  but  as  soon  as  their  branching  begins  the  change 
of  position  takes  place,  and  increases  as  the  division  of  the 
nen'e-trunks  goes  further  on.  In  different  animals  this 
change  of  position  docs  not  occur  to  the  same  extent.  Thus, 
for  instance,  in  the  frog  and  eel  the  nerve-fibres  change  their 
relative  position  very  freqacTilX^  Ka4  tiAfttiawelY^  but  less  in 
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the  mouse.  In  the  nerves  distributed  to  the  cornea  of  the 
sparrow  scarcely  any  change  iu  the  relative  position  of  the 
primitive  nerve-fibres  is  observed.  The  change  alluded  to  is 
eflfected  in  thia  mauoer ;— A  fibre  running  close  by  the  sido 
of  another  is  seen  to  leave  it  and  unite  vrith  a  new  one,  with 
vhicb,  after  proceeding  for  some  diattincCj  separates  again 
and  passes  with  another  fibre  or  with  its  first  companion. 

Some  observers  have  asserted  that  primitive  ner\'c-fi.bre8 
are  seen  dividiug,  although  seldom,  in  the  trunks  of  the 
nerves  of  the  cornea,  but  such  division  never  occurs  in  the 
network  or  plesua  formed  by  them.  This  assertion  is  not 
supported  by  actual  observation.  When  we  consider  the 
number  of  the  primitive  fibres  coutaiued  iu  the  truuks,  and 
compare  it  with,  the  numerous  fibres  into  which  they  re- 
solve themselves,  we  mnat  come  to  the  conclusion  cither 
that  the  fibres  of  which  the  nerve-trunks  are  composed  divide 
and  subdivide  freely,  as  the  truuks  therasclves  divide  and  sub- 
divide ;  or  that  what  apiteai^  in  the  tninks  to  be  a  primitive 
fibre  is  not  a  single  fibre,  but  a  compound  one.  1  have  tried 
many  times  to  follo^v  some  of  these  primitive  fibres  as  far  as 
I  could,  and  I  liave  always  seen  them  gradually  reduced  into 
finer  and  fi^ner  fibres.  1  feel  quite  convinced,  therefore,  that 
the  primitive  fibres  observed  in  the  nerve-trunks  of  the  cor- 
nea are  not  single  fibres,  as  is  generally  believed,  but  com- 
pounded, of  several  finer  fibres  held  together  by  that  peculiar 
kind  of  connective  tissue  already  spoken  of.  Dr.  Beale  has 
been  led  to  conclusions  of  a  similar  kind  from  his  observations 
upon  the  nerves  distributed  to  the  mucous  membrane  which 
covers  the  human  epiglottis. 

It  is  well  known  that  the  opinion  generally  received  at 
regards  the  nature  of  these  primitive  nerve- fibres,  is  that  the 
nerves  of  the  cornea  "  dbntain  fine  dark -bordered  primitive 
tubes  only  at  the  margin  of  the  cornea,  within  a  zone  half  a 
line  to  one  line  in  average  breadth,  while  in  their  further 
course  they  possess  only  non-racduUated  fibres,  completely 
clear  and  transparent"  (Kblliker).  In  my  own  specimens 
such  distinction  is  not  obsen-ed.  All  the  nerves,  from  the 
entrance  into  the  cornea  to  their  ultimate  distribution,  do  not 
appear  to  contain  any  fibre  which  could  properly  be  called  dark- 
bordered.  All  the  fibres  exhibit  the  same  appearance  and 
refract  the  light  in  the  same  way.  I  have,  amon^t  many 
others,  a  specimen  in  which  all  the  nerve-fibres,  from  the 
margin  of  the  cornea  to  their  termination,  have  been  so  acted 
upon  by  acetic  acid  as  to  display  a  very  remarkable  granular 
appearance.  "With  the  purpose  of  ascertaining  the  chemical 
nature  of  these  granules  I  have  treated  some  specimens  whicU 
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presented  aticli  appearanee  with  ether,  and  linve  found  ttat 
some  of  the  granules  were  readily  dissolved  by  tlic  etber, 
wliilc  others  resisted  its  action.  The  natural  conchisioti  from 
this  experiment  is  that  the  so-called  non-raedullatcd  or  pale 
nerve-tibres  consists  of  fatty  niatter  in  combinstion  with  a 
protein  compound.  On  being  disintegrated  by  the  action  of 
aeetic  acid,  both  assume  tlie  granular  form.  Nevertheless  it 
must  be  borue  in  mind  that,  although  the  pale  nerve-fibres, 
by  the  action  of  acetic  acidj  pass  through  the  change  I  Jiave 
already  mentioned,  yet  they  never  lose  their  outlines,  which 
only  become  paler  and  indistinct. 

An  alteration  precisely  resembling  that  which  has  been 
described  is  also  effected  by  acetic  acid  on  the  comca-eor- 
puscles  and  their  branching  processes ;  and  the  granules  thus 
produced  arc  acted  upon  by  ether  in  the  same  way  as  those  of 
the  pale  nerve-fibres.  This  I  mention  incidentally,  because 
I  am  not  sure  whether  it  has  been  noted  by  those  who  have 
purposely  studied  the  subject.  I  believe  that  a  conQparative 
stud}'  (histological  as  well  as  chemical)  of  the  cornea-cor- 
puscles would  afford  more  positive  information  upon  their 
nature  than  we  now  possess.  Careful  observations  have  shown 
that  these  corpuscles  have  not  the  same  appearance  and  siie 
in  man,  cat,  and  mouse,  as  in  the  frog,  eel,  and  sparrow. 

I  must  not  omit  to  say,  finally,  that  the  ner%TS  distributed 
to  the  cornea  of  different  animals  are  not  of  the  same  degree 
of  firmness.  I  have  found  that  in  the  sparrow,  frog,  mouse, 
man,  and  fishes,  the  firmness  of  the  nciTe-fibres  decreases  in 
the  order  in  which  I  have  mentioned  the  animals.  It  is  not  so 
easy,  thercfoi-c,  to  make  out  the  nerves  ia  the  cornea  of  man 
and  fishes,  because  the  nerve-fibres  being  extremely  soft  are 
so  altered  by  the  chemical  agents  which  we  are  obliged  to 
employ,  that  it  is  more  difficult  tb  trace  them  among  the 
otlier  elements  of  the  corneal  tissue  than  m  the  other  in- 
stances. 

Channeh  which  cmitain  the  nerves  running  throvgh  the 
cornea. 

This  question,  as  it  seems  to  me,  must  he  considered  from 

two  different  points  of  view.  If  the  term  channeh  is  here 
taken  in  the  meaning  of  grooves  or  spaces  excavated  through 
the  fibrous  tissue  of  the  cornea,  where  the  nerves  lie,  the 
existence  of  such  channels  cannot  be  doubted.  But  if,  on 
the  contrary,  the  word  is  understood  in  the  sense  in  which 
it  is  generally  used,  viz.,  as  signifying  tubes  with  distinct  and 
proper  walls,  X  strongly  hold  that,  ia  tlus  meaning,  such 
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cbsnoeU  do  not  exist  at  &11  in  the  cornea.  I  hare  never  suc- 
ceeded iu  seeing  one  of  these  chauuela,  and  I  am  couvinced 
that  the  nerves  distributed  to  the  cornea  arc  not  separated 
from  its  flbrous  elements  by  auy  other  means  hut  by  Uiat 
special  tranapiireat  material  in  which  they  are  imbedded. 


II. 

In  the  first  part  of  this  paper  I  have  spoken  of  all 
those  peculiarities  which  are  found  in  the  nerves  of  the 
cornea ;  I  propose,  in  this  second  pai-t,  to  explain  the  man- 
ner in  which  they  terminatCj  and  also  their  relation  to  the 
cornea- corpuscles. 

I  have  studied  this  point  with  all  possible  attention,  and 
I  can  state  positively  that  the  nerves  of  the  cornea  do  not 
terminate  iu  free  extremities.  I  have  often  succeeded  in 
tracing  some  of  the  nerves  from  their  entrauce  into  the 
cornea  to  their  terminal  distribution,  and  I  have  observed 
the  union  of  the  ultimate  branches  one  with  the  other.  But, 
if  the  nerves  of  the  cornea  do  not  end  by  free  extremities,  ia 
what  manner  are  they  arranged  in  their  ultimate  diatribu- 
tion  ?  The  results  of  many  investigations  which  I  have 
made  upon  the  cornea  of  several  animals,  have  letl  me  to  con- 
clude that  the  nerves  of  the  cornea  terminate  in  a  network 
or  plexus.  T  attach  a  difl'erent  meaning  to  each  of  these  two 
terms,  which  are  generally  employed  almost  synonymously, 
I  understand  by  the  arrangement  of  nerves  in  a  network, 
when  the  different  bands  of  iibrea  are  not  so  interlaced  with 
each  other  as  to  prevent  us  from  recognising  their  respective 
origins;  and  by  the  term  jo/cjtm^,  when  such  an  intermingling 
of  the  bundles  of  nerve-tibres  exists,  that  we  cannot  distin- 
guish the  point  of  their  derivation. 

Observation  shows  that  sometimes  the  network  seems  to 
result  from  the  close  apposition  or  coalescence  of  one  branch 
with  another,  without  any  risible  interlacement  of  the  pri- 
mitive nerve-fibres  which  compose  the  uniting  branches,  and 
at  other  times  fi-om  the  intermixture  of  the  fibres  of  one 
branch  with  those  of  another.  Hence  two  varieties  of  net- 
work ;  the  one,  which  may  be  called  network  by  the  coales- 
cence of  nerve-branches  with  one  anothfr^  and  the  other  ne/- 
work  by  the  intermixture  of  the  nerve-fibres  of  one  branch 
with  those  of  another.  With  regard  to  the  plexus,  as  the 
meshes  produced  by  the  inextricable  union  of  the  various 
nerve-buudles  may  be  either  large  or  narrow,  so  two  varieties 
could  also  be  formed,  and  called  the  one  plexut  with  large, 
and  the  other  urith  narrow  meshes. 
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Having  advanccfl  these  short  considerations  on  tbo  manserJ 

in  which  the  nerves  of  the  cornea  in  their  ultimate  tUstribiu] 
tion  are  arranged,  I  pass  on  to  say  more  particularly  where ', 
have  found  these  diatiuctions  exiBtiug. 

1.  Network  by  the  coalescence  of  nerve-branches  with 
another. — I  have  obBervcd  this  variety  of  network  in  the  cor 
of  tlie  sparrow.     The  trunks  of  the  ncrvesj  which  enter  the 
cornea  of  this  little  bird,  are  seen  at  different  points  fron 
the  corneal  margin  to  divide  and  subdiridc,  and  the  immenselyl 
numerous  branches  which  result  from  these  repeated  divi- 
sions   are    frequently   observed    to   anastomose  with    each 
other.     "When  a  branch  is  uniting  with  another  no  interlace- 
ment of  their  fibres  appears  to  take  place;  but  they  seem,  sol 
to  speak,  to  fuse  into  a  single  larger  branch.     The  branchetj 
generally  unite  themaelvcs   at  angles   more  or  less  acute  n 
Bometiraes,  however,  they  appear  to  unite  at  regular  right 
angles  ;  and  when  such  occurs,  one  of  the  branches  forminj 
the  angle  sends  out  a  fibre  On  each  side  of  the  point  of  junc 

•  tion  parallel  with  the  other  branch.     Thus  it  would  appes 
1  from  such  circumstances  that  the  arrangement  in  the  come 
of  the  sparrow  is  the  most  simple  and  regular. 

2.  Network  by  the  intermixture  qf  the  nerve-Jibres  of  or 
i^anch  with  those  of  another. — The  second  variety  of  network  ii 
^ound  in  the  cornea  of  the  frog  and  flshes.    I  have  previoutsh 
xaentioncd  that,  in  the  cornea  of  these  animala,  the  differei 
-primitive  fibres  which  compose  the  branches  spread  out  tmi 

I  fiequently  change  their  relative  position.     Thence  it  happei 

Ihat,  when  one  branch  unites  with  another,  a  very  perceptiJ 

l)le  interlacement  of  their  fibres  takes  place.     I  haTC  often 

I  followed  some  trunks  to  their   furthest   branches^  and  ol: 

,  pervcd  that  the  disposition  of  these  very  fine  branches 

the  same  as  with  the  larger,  and  that  the  anastumosea  amoi 

them  are  of  the  same  character  as  those  between  the  mi 

branches.     I  think  I  may  safely  argue  from  the  above  stat 

t  jnents  that  the  networks  in  the  frog  and  fishes  are  more  oot 

1  .plicated  in  their  formation  than  that  of  the  sparrow, 

3.  Plexus  titith  wide  meshes, — The  nerves  which  are  dii 
tributed  to  the  cornea  of  the  mouse  terminate  in  this  variet 
of  plexus.     The  ultimate  branches  of  each  trunk  unite  tt, 

^ther  in  such  a  manner  as  to  form  meshes  which  have  not 
all  the  same  dimensions,  but  are  in  immediate  continuatior 
one  with  tbe  other.    TUc  m^Vic%  ^^uerally  aasnme  an 
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giilar,  pentsgonal^  or  quadrilateral  fomn,  but  sometinies  they 
are  seen  exhibiting  other  sliapes.  The  bundles  of  fibres, 
frora  the  intermingling  of  which  the  meshes  are  produced, 
are  of  different  sizes,  and  disposed  in  curved  lines.  Very 
oftecj  frora  various  parts  of  the  racehes,  fibres  more  or  lea* 
fine  are  seen  to  ame,  whicli  ctobb  the  field  of  the  meshes  in  dif- 
ferent directtona ;  and  after  a  tortuous  coiirae,  and  continually 
change  of  plane,  either  unite  with  other  fibres,  which  pro- 
ceed from  distant  bundles,  or  with  the  bundles  tlierasclvea. 
These  fibrcSj  which,  from  their  thinness,  would  lead  us  to 
consider  them  as  single,  are  never  found  in  thiji  atatc,  but 
are  made  up  of  at  least  two  fibres,  and  generally  more, 

4.  PUscua  with  narrow  meshes. — ^From  what  I  have  ob- 
served, I  feel  sure  that  the  nerves  distributed  to  the  human 
coruea  teFiniaate  in  a  very  extensive  plexus  with  narrow 
meshes.  The  plexus  is  not  formed  by  single,  separate  nerve- 
fibres,  but  by  bundles,  which  are  in  direct  continuation  with 
the  smallest  branches,  into  ivhieh  the  trunks,  by  repeated 
division,  are  reduced.  In  some  of  my  specimens  these 
branches  may  be  seen  crossing  the  corneal  tissue  in  different 
directions,  and  may  be  followed  for  a  long  distance,  before 
they  are  observed  to  divide  into  the  bundles  before  mentioned. 
As  the  fibres  which  compose  the  bundles  are  extremely 
pale  and  transparent,  and  are  also  greatly  softened  and 
changed  very  soon  after  death,  considerable  difficulty  exista 
in  the  investigation  of  this  plexus,  which  can  only  be  seen 
in  good  specimens  prepared  in  a  particular  way. 

These  different  kinds  of  networks  and  plexuses,  which  have 
been  described,  extend  throughout  the  anterior  part  of  the 
cornea,  and  gradually  cease  towards  the  posterior  portion. 
It  must  be  observed  that  the  various  bundles  forming  these 
networks  and  plexuses  arc  frequently  changing  the  planes 
and  direction  of  their  ramifications,  so  that  each  separate 
bundle  during  the  whole  of  its  course  comes  into  contact 
with  several  other  bundles.  I  have  before  stated  that  the 
principal  trunks  of  nerves,  on  entering  the  cornea,  are  very 
near  to  its  posterior  surface,  and  pass  in  an  obUque  direction, 
repeatedly  dividing,  and  at  length  reach  the  anterior  surface. 
In  this  fact,  which  seems  to  me  to  admit  of  no  further  dis- 
pute, is  found  the  explanation  why,  in  the  whole  space  over 
which  the  networis  and  plexuses  extend,  the  different 
branches  which  enter  into  their  formation  are  of  unequal  size, 
and  the  finest  branches  arc  found  in  that  part  of  them  which 
lies  immediately  beneath  the  anterior  ekstica  lamina  of  the 
cornea. 
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In  eomieetion  witi*  the  nerve-branches  or  bundles  wlikh) 
compose  both  thr  nt'tworks  and  plesnses  Ix-fore  mt-utioned, 
^rc  observed  several  small  bodies,  triatigular,  or  quadrangular,] 
or  even  of  an  irreguiar  shape.  These  small  bodies  arc  no 
all  of  the  same  sizCj  and  some  of  them  appear  of  a  unifor 
granular  structurCj  whilst  in  olhers  1  have  found  nnclci  im- 
bedded in  the  granular  matter.  These  nuclei  arc  prominently 
coloured  by  earminej  whereas  the  granular  matter  ia  not,  or^ 
only  very  slightly  affected  by  this  substatice.  From  the 
bodies  bundles  of  fibres  are  seen  to  proceed  in  three,  four,  ol 
more  direetions,  while  some  other  fibres  pass  close  by  then 
without  being  absolutely  connected  with  the  same.  In  tl 
first  variety  of  networks  these  bodies  are  few  in  number,  and 
sometimes  are  found  just  at  the  point  at  wliicL  a  branch  il 
met  by  another ;  and  in  this  case  they  are  of  a  quadrangula 
form,  and  at  others,  at  the  point  where  a  bundle  of  ftbr 
bifurcates,  and  then  present  a  triangular  shape.  In  ihl 
second  variety  the  small  liodies  are  more  numerous,  and  maj 
exhibit  an  oval,  triangular,  or  quite  an  irregular  form,  an 
•are  found  either  amongst  the  ftbrcs  which  compose  the  lar|^ 

[■branches,  or  at  the  point  of  union  of  the  bundles  with  eaej 
other  or  where  they  divide.  Agaiu^  in  the  first  variety 
plexuses,  the  bodies  alluded  to  arc  generally  met  with  at  thfl 
angles  of  the  diftereut  meshes  forming  the  plexus,  and  ar 
usually  either  triangular  or  quadrangular.  They  contait 
granular  matter,  and  sometimes  a  imcJeus  may  distinctly 
Been  at  their  centre  or  at  one  of  the  angles.  As  to  tl 
second  variety,  I  confess  I  have  not  succeeded  in  seeing  anj 
of  the  bodies  I  had  found  in  the  first  variety  of  plexuses, 
"believe  I  have  failed  because  the  human  corneae  which 
could  get  for  investigation  were  not  so  fresh  as  is  requisit 
for  carrying  out  successfully  ench  delicate  researches.  I  sajj 
however,  that  in  some  sptcimens  from  man's  cornea  I  hai 

'  observed  moat  distinctly  very  fine  nerve-fibres  connected  wit 
certain  sniftU  bodies  exhibiting  a  triangular  or  quadrangnlti 
form,  but  as  the  fibres  ran  for  a  Jong  distance  in  straight' 
directions,  I  cannot  help  doubting  their  nervous  nature. 

Now  here  arises  the  question :  What  is  the  nature  of  thfl 
bodies  which  have  been  described?  Arc  they  to  be  consider 
as  special  organs  connected  with  the  terminal  portions  of  tl 
-nerves  of  common  sensation?  or  are  they  not  at  all  differei 
from  the  nuclei  which,  as  I  have  said  before,  arc  observed 
bv"  very  numerous  in  connection  with  the  individnat  fibre 
composing  the  trunks  and  the  largest  branches  of  the  nerve 

•  of  tlie  cornea?     It  seems  to  me  that  Dr.  Beale,  who,  so  fa 

■as  I  kuoWj  waa  the  first  to  ^oiut  out  the  existence  of  ti 
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bodies  in  the  terminal  branches  of  the  nerves  distributed  to 
the  mucous  membrane  covering  the  human  epiglottis,  and 
who  spoke  of  them,  without  any  distinction  whatever,  as 
nuclei,  could  liave  thouglit  them  any  way  different  from  the 
ordinary  nuclei  which  are  generally  found  in  connectioil 
with  the  nerve-fibres  at  their  peripheral  distribution.  I 
regret  I  cannot  agree  with  Dr.  Beale  on  this  point,  because 
I  find  a  remarkable  difference  between  these  bodies  and  the 
common  nuclei.  In  fact,  as  observation  shows,  the  nuclei 
connected  with  the  nerve-fibres  are  always  of  an  ovat  form, 
and  equal  in  breadth  to  the  fibre  itself.  Each  single  fibre 
contains  several  of  them,  separated  from  one  another  by 
little  intervals,  and  arranged  iu  linear  seriea.  They  are  seen 
varying  greatly  in  number,  according  as  the  nerves  are 
eiamincd  at  an  early  period  of  development  or  in  the  adult 
state.  On  the  contrary,  the  small  bodies  which  are  con- 
nected with  the  terminal  branches  of  sensitive  nen'es  are 
often  triangular,  quadrangular,  or  may  exhibit  some  other 
form.  As  regards  the  fibres  proceeding  from  them,  these  are 
very  fine,  and  the  relation  they  bear  to  the  small  bodies 
differs  from  that  existing  between  the  common  nuclei  and 
the  nerve-fibres.  Their  number  is  not  observed  to  vary 
according  to  the  different  periods  of  development  of  nerves, 
and  they  only  appear  to  eiist  in  greater  number  and  to  be 
more  distinct  in  those  animals  in  which  there  is  reason  to 
believe  that  the  cornea  is  more  sensitive.  Besides,  we  must 
add,  that  the  more  the  nen-ea  approach  the  full  development, 
the  more  perfect  and  complete  the  structure  of  these  bodies 
appears  to  be.  I  think,  therefore,  that  sufficient  difference 
exists  between  these  two  kinds  of  small  bodies  to  enable  us 
to  draw  a  marked  distinction  between  thera.  Yet  if  we  are 
not  allowed  to  consider  them  as  special  organs  of  the  terminal 
portion  of  the  nerves  of  common  sensation,  it  must  still  be 
admitted  that  they  have  something  similar  to  those  peculiar 
triangular  nuclei  which  exist  in  connection  with  the  nerves 
of  special  sensation  at  their  ultimate  distribution. 

It  is  not  my  intention  to  enter  into  any  deep  physiological 
speculations  with  regard  to  the  office  of  these  special  bodies, 
and  the  nuclei  which  arc  observed  in  the  nerves  distributed 
to  the  cornea.  Yet  I  cannot  forbear  expressing  my  opinion 
on  this  subject,  I  believe  that  the  nuclei  arc  the  agents 
which  arc  concerned  in  the  formation  and  repair  of  nerve- 
fibres  which  are  continually  undergoing  change  during  life ; 
while,  on  the  other  hand,  I  hold  that  the  above-named  small 
bodies  take  an  active  and  important  part  iu  the  phenomenon 
of  scnsaUun,  and  are  the  only  organs  by  mcaus  of  which  the 
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£ne«t  branches  of  sensitive  nerves  are  brought  into  relatioi 
rith  the  tissues  in  which  the^^  ramify.  The  opinion  1  har 
just  expressed  seem&  to  me  to  be  corroborated  by  tliis  fac^ 
that  the  nerve-fibrcB  which  proceed  from  the  gariglion-ceili 
are  more  or  less  nucleated.  Now  I  ask,  what  is  the  office 
these  nuclei  which  arc  seen  in  connection  with  the  Hbres  ne 
their  point  of  origin  from  the  cells  ?  It  does  not  appear  very 
probable  that  they  are  concerned  in  the  formation  and  repair j 

|4if  the  6bre3  while  the  cells  are  charged  with  &  higher  an^ 
more  important  office.     If  such  a  conclusion  be  not  ad« 

[anitted,  the  function  of  these  nuclei  must  remain  imeaplaine 
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corpiiscks. 

Scattered  throughout  the  hbrous  tissue  of  the  cornea 
an  immense  number  of  bodies  which  Virchow,  who  stuped  1 
them  carefully  after  their  discovery  by  ToynbeCj  called  cornea- 
eorpuscleg.  From  each  of  these  corpuscles  arise  several 
brandling  processes,  which  freely  anastomose  with  each 
other  so  as  to  form  an  admirable  network,  whidi  extends 
over  the  whole  so-called  proper  cornea.  These  oorpuacLes 
arc  intensely  coloured  by  carmine,  while  their  procdues 
remain  or  are  very  slightly  coloured.  Now,  it  mu^t  be  ob- 
eervcd  that  the  branches  of  the  nerves  which  supply  the 
cornea  during  their  course,  are  in  close  contact  with  the 
oomea- corpuscles  and  their  procesaea.  I  have  often  seen 
very  fine  nerve-fibres  passing  close  by  some  of  these  cor- 
puscles, and  as  their  external  appearance  is  the  same  as  that 
of  the  processes,  which  are  derived  from  them,  it  is  difficult 
to  distinguish  the  former  from  the  latter.  It  appears  to  me, 
therefore,  that  between  the  nerve-fibres  and  the  coraea-cor- 
pusclea  there  is  no  other  relation  but  that  of  contiguity; 
because  careful  observations  show  that  the  nerve-fibreafl 
always  maintain  their  individuality  and  never  lose  them*^ 
selves  in  another  tissue. 

I  shall  conclude  by  only  adding  a  few  words  about  the 
preparatioDs  from  whose  careful  examination  are  deduced  all 
the  facts  contained  in  this  paper.  All  my  specimens  have 
been  prepared  in  the  same  way,  and  preserved  as  permanent 
objects  in  glycerine.  In  fact,  the  same  process  has  been 
foUowed  as  that  employed  by  Dr.  Beale  in  his  investigations 
on  many  of  the  simple  tissue  of  the  body.  Mo«t  of  the 
specimens  have  been  examined  by  Dr.  Beale,  to  whom  I  am 
greatly  indebted  for  the  kind  assistance  and  warm  eucouiage- 
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ment  he  has  afforded  me  in  tbe  present  undertaking,  in  which 
I  have  spared  neither  time  nor  labour. 

Some  observers  maintain  that  the  sclerotica  is  entirely 
destitute  of  nerves,  but  I  do  unhesitatingly  affirm  the  con- 
trary. I  have  distinctly  seen  some  very  fine  bundles  of 
nerve-fibres  distributed  to  this  coat.  These  bundles,  which 
arise  from  the  nerves  destined  to  supply  the  cornea,  separate 
from  them  at  different  angles  before  they  reach  the  corneal 
margin,  and  after  passing  backwards  ramify  in  the  fibrous 
tissue  of  the  sclerotica,  the  bundles  anastomosing  with  each 
other.  I  have  a  specimen  from  the  mouse  that  evidently 
proves  this  fact. 


Fransactions. 


Of  the  FoHMATioN  of  the  so-called  Intescellpi-aiiSubstamcb 
of  Cartilage,  and  of  its  relation  to  t/ie  so-called  Cells  ; 
with  Obsekvations  upon  the  Pkoclss  o/'  Ossif'icATioN. 
By  LiuN£L  S.  Beale,  M.B.,  F.U.S.j  Prot'easor  of  Physio- 
logy and  of  Geucrril  and  Morbid  Anatomy  in  King's  Col- 
lege, Loudon  ;  Piiysician  to  King's  College  lioapital. 

(Plates  VIII  and  IX.) 

(Head  Marcli  1st,  ISG^.) 

It  is  generally  held  that  cartilage  oonsista  of  cellsj  and  n 
'  connective '  or  '  intercellnlar '  substance  or  matrix.  There 
is,  however,  much  difference  of  opinion  as  to  ■wliether  the 
ocU-wall  is  a  part  of,  or  distinct  from,  the  intercellnlar  auh- 
stance.  Some  observers  maintain  that,  at  Ica^t,  in  many 
forms  of  cartilage,  the  cell-wall  exists  ns  a  distinct  structure. 
Some  hold,  ou  the  other  hand,  that  the  matrix  itself  corre- 
sponds to  the  cell-wall,  and  others  state  that  the  matrix  ia  in 
part  ceU-wall  and  is  iu  part  composed  of  a  cementing  sub- 
stance. There  is  the  greatest  difj'erenee  of  opinion  as  to  the 
relative  importance  of  these  two  structures,  cell  and  inter- 
cellulnr  substance,  in  the  fonnation  of  the  cartilage. 

The  cell-wall  and  matrix  have  been  regarded  iu  the  light 
of  excretions  from  tlic  cell.  It  has  been  maintained  that  the 
cell  exerts  a  direct  influence  upon  the  changes  occnrring 
during  the  formation  of  the  intercellular  substance,  and,  ou 
the  oti;er  hand,  it  has  been  considered  to  tafec  part  only  in 
the  process  of  reproduction.  lutereelinlar  substance,  gene- 
rally, is  believed  to  possess  formative  power,  by  virtue  of 
which  (or,  as  Professor  Huxley  says,  under  the  guidance  of 
the  'vis  csscntialis ')  it  becomes  dij)ereatialed  into  the  diflcr- 
cut  forma  of  tissue  with  which  we  are  familiar. 

Those  who  accept  this  view  regard  the  cell-wall  and  inter- 
cellular substance  as  of  the  highest  importauce,  and  the 
'nucleus '  as  the  less  important  anatomical  element;  for  this, 
it   is   said,  imdergoes  neither  chemical  nor   morphological 

VOL.  xt.  U 


9C 


Dk.  Beale,  on  the  to-tailed 


metamorphosis.  A'^ircbow  considers  that  the  nucleus  is  con- 
cerned mainly  in  the  maintenance  and  multiplication  of  lliijig 
parts ;  ami  while  fulfilling  its  functions,  he  thinks  that  it 
remains  itself  unchanged,  and  lie  say»  it  is  the  other  contents 
of  the  cell,  not  the  membrane  nor  the  aacltuif,  which  give  rise 
to  the  phyisiolo<^ieal  differences  of  tissues. 

It  acems  to  he  a  view  generally  entertained,  that  the  inter- 
cellular substance  of  cartdage  results  from  changes  occurring 
in  a  plasma  separated  directly  from  the  blood.     Dr.  Martyu,      , 
of  Bristolj   has,   however,    endeavoured    to   prove    that   ihc  M 
matrix  of  cartilage  consists  of  the  '  old  dilated  and  blended  ■ 
capsules'  of  the  cells  ('Archives  of  Medicine,^  vol.  ii,  p.  110). 
But  KiJlliker  even  vcuturca  to  assert  that  the  fundamental 
substance  of  cartilage,  bone,  and  teeth,  arises  partly  as  a 
secretion  of  the  cells  and  parihj  from  the  blood  independeuil^ 
of  them,  and   then  goes  on  to  say  that — "  The  oucurreuee  of 
a  solid,  fundamental  substance  directly  deposited  from  the 
blood,  shows  that  all  the  solid  parts  of  the  body  are  not,  with- 
out exception,  formed  from  cells  or  in  dependence  upon  them, 
as  Schwann  was  disposed  to  assume."     Kiilliker  here,  as  in  _ 
many  other  instances,  first  makes  an  assertion,  and  then  after-  ■ 
wards  employs  it  aa  if  it  were  an  ascertained  fact.     Before  " 
such  a  statement  tan  be  used  as  an  argument,  it  is  obrioua 
that  Kolliker  must  define  precisely  what  part  of  the  matiix 
is  formed  independently  of  cells,   but   he  has   not  advanced 
any  facts  which  indicate  that  the  smallest  portion  arises  from 
the  blood  independently  of  the  cells.     There  are,  indeed,  no 
facts  which  prove  that  any  form  of  intercellular  substance 
whatever  is  deposited  directly  from  the  blood. 

The  idea  of  this  matrix  being  a  cementing  substance  de- 
posited between  the  cells,  and  uniting  them,  h  very  generally 
entertained.  According  to  this  view,  the  matter  of  the  matrix 
must  be  deposited  around  the  cells,  and  the  process  of  'cell- 
formation'  and  'matrix  formation'  must  be  perfectly  dis- 
tinct processes, 

I  now  psiss  on  to  the  special  subject  of  my  paper,  and  I] 
shall  endeavour  to  show — 

1.  That  the  so-called  intercellular  substance  of  cartilage! 
and  other  tissues  is  never  formed  independently  of  cells,  or, 
more  correctly,  masses  of  living  or  germinal  matter. 

2.  That  the  intercellular  substance  does  not  possess  forma- 1 
tivc  power,  and  that  physical  and  chemical  changed  aloDsl 
take  place  in  it. 

3.  That  in  all  cases  the  masses  of  germinal  matter  are  con-| 
tinuous  with  the  so-called  intercellulaL'  substance,  and  that] 
the  latter  was  once  in  the  state  of  germinal  matter. 
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4.  That  in  the  development  and  growth  of  these  tissues, 
the  pabulum  becomes  («)  germinal  mattc!r ;  the  germinal 
matter  becomes  {b)  the  formed  material  (intercellular  eub- 
Btance),  which  accumulates,  and  gradually  undergoes  conden- 
sation. 

I  have  endeavoured  to  show  that  at  an  early  period  of 
development  the  elementarj'  parts  of  all  tissues  consist  of — 
(1)  matter  in  a  limng,  active  state;  and  (2)  matter  which 
has  lived,  and  which  has  ceased  to  exhibit  vital  or  formative 
power.  The  first  I  have  called  germinal  matter,  because  it 
alone  is  concerned  in  growth,  developmentj,  and  formation, 
and  gives  origin  to  new  elementary  parts;  and  the  second 
has  been  called  formed  materialj  because  it  resiJts  from 
changes  which  have  occurred  in  the  germinal  matter.  The 
germinal  matter  passes  gradually  into  the  formed  material, 
80  that,  passing  from  withoutj  inwardsj  we  have  (a)  formed 
material;  [It)  imperfecthj  developed  Jormed  material,  gradually 
passing  into  (c)  germinal  matter;  and  in  the  nutrition 
of  an  elementarj'  part  the  inanimate  pabulum  first  passes 
through  the  formed  material,  eoraea  into  contact  with  and 
is  converted  into  (1)  germinal  matter.  The  oldest  por- 
tions of  germinal  matter  undergo  change,  and  become  {2) 
formed  material.  The  formed  material  either  accumulates 
outside  the  germinal  matter  as  'cell-contents,'  'cell-wall/ 
'intercellular  substance,'  or  becomes  disintegrated  and  re- 
solved into  other  compounds,  which  are  removed  in  the  form 
of  '  secretions/ 

If  it  could  be  shown  that  the  intercellular  substance  of 
cartilage  is  deposited  from  the  blood  independently  of  the 
cells;  or  that  'intercellular  substance'  or  *  cull-walla'  are 
ever  formed  independently  of  germinal  matter ;  or  that  the 
matter  of  which  the  'cell-wall'  consists  is  deposited  layer  «/)on 
layer,  instead  of  layer  within  layer;  or  that  the  germinal  mat- 
ter is  not,  at  any  period  of  development,  in  bodily  con- 
tinuity with  the  formed  material ;  or  that  the  germinal  mat- 
ter is  capable  of  exerting  an  iuHuence  upon  matter  situated 
at  a  distance  from  it,  or  that  pabulum  docs  not  become  ger- 
minal matter,  but  ia  merely  changed  or  converted  into  new 
matter  by  some  metabolic  action  exerted  by  the  germinal  mat- 
ter, without  coming  into  actual  contact  with  it  or  becoming 
a  part  of  it ;  or  that  cell-wall  or  intercellular  substance  poa- 
seases  the  power  of  selecting  certain  subBtauces  from  the 
nutritive  fluid,  and  converting  these  into  matter  like  itself; 
nay,  if  it  can  grow  in  and  form  septa,  as  is  described  by 
almost  aU  observers  to  take  place  in  cartilage — if  but  one  of 
these  positions  can  be  proved,  my  view  must  be  greatly  modi.. 


Ibalb^m*  ikt  io-called 

fied,  if  not  entirely  abanrloned.     So  far,  however,  no  obemer^ 
haA  brougbt  forward  facts  op[M)8ed  to  it^  altbougb  some  have 
expressed  their  diaseut  in  gciicral  terras,  which  is  not  to  be 
^wondered  at.  _ 

Now^  cartilage  is  probably  the  tissue  whicli  an  opponent  fl 
would  select  as  the  one  most  likely  to  afford  erideuce  against 
me ;  and  1  propose,  tliercforej  to  discuss  the  minute  structure 
of  this  particular  tissuCj  and  sliall  endeavour  to  draw  conclu- 
sions  as  to  the  maimer  in  which  it  is  developed  and  grows. 
Tlie  general  structure  of  cartilage  ia  represented  in  PI.  YIlI, 
flg.  1,  £rom  the  temporal  bouc  of  au  adult  frog  prior  to  osfii- 
fication. 


Sitiiiture  of  Embfyonk  Cai'tUage, 

All  cartilage,  at  an  early  period  of  development,  consists  of  | 
massea  of  germinal  matter  imbedded  in  or  sunouuded  with 
a  soft-formed  material.      The   masses  of  germinal  matter, , 
which  are  at  first  very  close  together,  multiply  by  divtsioiu  | 
(Figs,    1,  5.)     Nowj    as   development  advances,  the  masses  I 
of  germinal  matter  become  separated  from  each  other  by 
gradually  increasing  distances,  or,  as  I  would  tay,  the  formed 
material  gradually  accumulates  between  them  as  it  continues 
to  he  produced,  but  more  and  more  slowly,  upon  the  surface 
of  each  mass.     (Figs.  5,  6,  7,  8.}* 

If  the  young  cartilage  be  broken  up,  portions  of  the  formed  , 
material  are  seen  to  he  continuous  with  the  germinal  matter  i 
(fig.  2) ;  and  in  specimens  coloured  with  carmine  we  see,  first, 
the  smooth  and  very  finely  granular  and  transparent  '  matrii' 
or  'formed  material'  colourless  ;  uext,  a  layer  faititl}'  coloured; 
and  lastly,  it  is  observed  that  the  intensity  of  the  colour  in- 
creases as  the  matter  situated  more  or  less  centrally  is  ap- 
proached.    From  this  I  argue  that  tlicrc  is  a  gradual  growth 
and  transforraatiou  proceeding  from  within  outwards ;  and 
as  it  is  a  fact  that  ray  colouring  matter  piisses  through  all  the 
outer  layci'Sj  and  is  deposited  in  greatest  quantity  in  the  cen- 
tral part  which  is  at  the  greatest  distance  from  the  solution, 
it  accms  only  reasonable  to  infer  that  pabulum  takes  the  same  _ 
course  during  life.     These  points  are  shown  in  figs.  I  and  2.    B 

But  the  development  of  cartilage  can  be  studied  iu  the 
fully  formed  tissue  as  well  as  in  the  embryo,  for  up  to  a  certain 
period  of  life  many  of  the  cartilages  are  contiuually  growing. 
Indeed,  if  growth  did  not  occm-,  tlie  cartilage  would  diniiuish: 
in   extent,   because,    as  age  advances,  the  formed  m^aterial 

*  PrcparatiQiis  illustrating  llic  facts  stated  vnitn  parsed  round  nl  tin 
meeting. 
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sliriiiks  and  undergoes  condcusation.  Near  the  surface^  in 
many  cartilages,  a  layer  exists  which  iiould  utit  be  distin- 
^ished  from  cnibrfooic  cartilage,  and  here  the  changes 
occurring  during  dcvclopmcut  may  be  rt;adily  studied. 

Of  Ike  Forrnalion  of  the  'Cells  within  Celk.' 

A»  growth  continues  in  the  higher  fonns  of  cartilag^e,  the 
tnafiAes  of  germinal  matter  already  separated  from  each  other 
b;  a  considerable  thickness  still  continue  to  divide  and  sub- 
divide, but  more  and  more  slowly,  and  at  the  same  time  coh- 
deusatioti  still  proceeds  in  the  matrix  already  formed.  There 
are,  therefore,  collections  of  mas3C«  of  germinal  matter  separated 
from  each  other  by  thick  layers  of  formed  materialj  and  there 
are  the  individual  ma-sses  constituting  each  collection  separated 
from  each  other  by  a  thin  layer  of  formed  material.  Each  of 
these  may  div'ide  aud  be  sepai-ated  by  a  still  thinner  layer  of 
fortned  material.  Thus  are  formed  tlic  'celU  withia  ccU*.^ 
The  septa  do  not  grow  in,  but  the  living  germinal  matter 
simjdy  divides,  and  its  outer  part  undergoes  conversion  iuto 
the  formed  material  or  matrix. 


Of  the  Structure  of  a  tferif  simple  form  of  Cartilage, 

But  in  many  cartilages  of  the  frog  the  structure  id  not 
complicated  by  the  formation  of  these  secondary  and  tertiaiy 
formations  (cells  within  cells)  <  The  cartilage  in  its  fully 
formed  state  consists  merely  of  germinal  matter,  which  passes 
into  imperfectly  formed  matrii:,  and  this  is  continuous  with 
the  fully  fonned  cartilaginous  tissue.  (Figs.  2,  3,  4.)  Here 
the  continuity  of  structure  cau  be  most  distinctly  demon- 
strated. If,  however,  the  tissue  be  kept  for  a  short  time  after 
death,  and  more  especially  if  it  he  placed  in  water,  a  clear 
interval  between  the  matrix  and  the  so-called  cell  soon  makes 
its  appearance,  and  we  observe  the  characters,  so  often  repre- 
sented in  figures,  which  have  letl  most  observers  to  infer  the 
existence  of  a  ceJUwall  distinct  aud  separate  from  the  matrix. 
If  cartilage  he  kept  for  a  longer  period,  the  germinal  matter, 
aud  soft  imperfectly  developed  formed  material,  break  down 
and  become  Uquctiedj  and  then  the  cartilage  appears  as  a 
matrix  containing  nuinerom  vacuoles  or  s/jaces,  an  apjicaranca 
which  haa  ]m\  to  the  view  that  cartilage  and  many  other  ti^ 
sues  result  from  the  '  vacutihtiinn'  of  a  plasma  or  matrix.  Rut 
iltere  are  no  'vacuoles'  during  life.  These  spaces  were  occupied 
by  the  living  active  matter,  which  was  alouc  concerned  in  the 
formatiou  and  growth  of  the  cartihige-tissuc  (matrix). 
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0/  the  Formation  of  the  Mairix, 

111  the  fresh  cartilage  of  the  frog  the  actual  eouvereic 
the  germinal  matter  iuto  formed  material  may  be  stud 
III  tlie  iireparation  passed  round  (Prep.  I),  magnified  700  dia- 
meters, numerous  oval  or  spherical  masses  of  a  granular  ap- 
pearance will  be  noticed,  but  amongst  them  many  of  a  baU- 
moon  shape  may  be  observed,  and  others  varying  very  much 
in  shape,  and  with  so  ragged  and  irregular  an  outline  that  no 
one  would  be  disposed  to  call  them  cells,  or  would  maiDtaiii 
that  they  possessed  a  cell-wall.  (Figs,  2j  3, 4,  5,  6,  7, 8.)  At 
the  edge  of  the  specimen,  where  it  is  exceediogly  thin,  some  of 
these  angular  masses,  eomposed  of  granular  matter^  with  the 
central  part  deeply  coloured  with  carmine  (nucleus),  can  be 
Been  to  shade  umnttrrrupiedly  into  the  matrix.  The  granular, 
ragged  edges  gradually  pass  into,  and  are  continuous  with 
the  clear,  transparent  matrix.  Not  only  80,  but  in  some  of 
the  oval  masses,  the  formation  of  the  clear,  transparent  matrix 
is  seen  to  commence  as  a  separate  point  iti  the  granular  matirr 
itself,  as  well  as  to  proceed  upon  its  surface.  In  other  parts 
of  the  specimen  nothing  but  what  would  be  termed  the 
nucleus  remains.  It  seems  to  be  imbedded  iu  the  matrix  of 
the  cartilage,  so  that  the  whole  of  the  outer  part  of  the  'cell' 
has  been  transformed  into  this  structure  (matrix,  intercellular 
substance),  and  the  change  has  proceeded  until  of  the  ger- 
minal matter  only  a  very  small  portion  remained  unchanged. 
This  would  soon  die,  and  almost  entirely  disappear.  A  small 
space  occupied  by  a  fevi  granules  would  remain  in  the  sub- 
stance of  the  caiiilage,  and  this  is  all  that  would  remain  to 
mark  the  position  of  a  cartilage -cell. 

If  I  have  interpreted  these  phenomena  correctly,  the  history 
of  the  life  of  cartilage  and  allied  structures  is  very  simple,  and 
easily  imdcrstood.  Masses  of  germinal  matter  appropriate 
pabulum,  and  having  tliereby  increased  in  size,  divide  aud 
subdivide,  while  those  portions  which  are  oldest  and  at  the 
outer  part  of  each  mass  gradually  cease  to  manifest  their 
active  powers,  aud  become  resolved  into  soft-formed  material, 
which  gradually  accumuhites  and  undergoes  coudeui»ation. 
The  formaiion  of  the  matrix  proceeds  more  and  more  stowltf 
as  the  tissue  advances  in  age,  because  the  impediment  offered 
to  the  access  of  pabulum  to  the  germinal  matter  tnuat  become 
greater  as  the  formed  material  around  it  increases  in  amouat 
and  undergoes  condensation. 

It  seems  to  me,  therefore,  that  the  vital  changes  occurring 
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in  this  and  other  tissues  are  restricted  to  the  granular  struc- 
tureless substance  1  have  termed  germinal  matter.  This 
alone  can  communicate  to  inanimate  pabulum  new  and  pecu- 
liar prapertics  and  powers.  No  cell-wall,  no  matrix,  or  inter- 
cellular substance,  no  formed  matterSj  as  fat,  starch,  bile, 
and  the  like,  arc  ever  produced  unless  germinal  matter  be 
preseut.  Without  it  a  tissue  may  be  changed,  but  it  cannot 
change  or  alter  bj  virtue  of  its  own  powers ;  it  is  a  lifeless 
tissue  that  may  be  acted  ui>on,  but  it  is  no  longer  a  living 
tissue  which  can  change,  convert,  or  alter  inanimate  matter. 
All  tissues  and  all  elementary  parts  consist  of  gcrmiual  matter 
and  formed  material,  and  all  formed  material  was  once  ger- 
minal matter,  and  the  germinal  matter  itself  was  once  pabu- 
lum. But  pabulum  could  never  have  become  germinal 
matter  unless  pre-existing  germinal  matter  had  been  present 
to  conrmunicate  to  it  its  wonderful  powers.  The  germinal 
matter  docs  not  secrete  the  formed  material,  but  becomes 
resolved  into  it.  The  properties  and  composition  of  tissues 
and  animal  fluids  depend  upon  the  relations  of  the  elements 
which  enter  into  the  composition  of  the  germinal  matter  at 
the  time  while  these  are  gradually  pjissing  ti'om  the  Uving  to 
the  formed  and  lifeless  state.  Do  not  the  elements  assume 
these  fixed  and  definite  relations  to  each  other  in  conse- 
quence of  being  influenced  by  a  power,  the  nature  of  which 
we  cannot  understand,  but  which  is  very  properly  termed 
vital? 

When  the  formed  material  has  been  prodttccd,  it  may  be 
the  seat  of  physical  and  chemical  changes.  Of  the  nature  of 
these  changes  there  can  be  no  doubt,  as  they  may  be  imitated 
artificially ;  but  the  formed  material  itself,  as,  for  example, 
the  matrix  of  cartilage,  cannot  be  produced  artificially,  nor 
can  it  be  produced  firom  any  substance  in  the  blood.  Ita 
formation  is  due  to  changes  occurring  in  the  matter  when  it 
was  in  a  living  state. 

I  think  I  am  justified  in  the  conclusion  that  physical  and 
chemical,  but  not  vital,  changes  occur  in  the  matter  of  which 
the  fully  developed  formed  material  is  constituted,  while  vital 
changes  take  place  in  the  germinal  matter  alone.*  1  would 
say  that  the  matrix  of  cartilage  is  not  living,  but  the  germi- 
nal matter  embedded  in  it  ia  living,  and  the  matrix  itself  was 
once  in  the  condition  or  state  of  living  germinal  matter.  The 
lining  matter  is  continuous  with  the  matter  that  has  lived. 

•  "  An  attempt  lo  show  that  every  livinf;  slrncture  consists  of  matter 
wliicli  ia  Ihc  scat  of  ^ital  aetioim,  and  tnatlcr  In  wbictt  ^if ynW  and  chemiaU 
chungca  alone  take  place." — BaiTisa  AsftociAxioN,  1862. 
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Mr.  Rainey's  Observatians  on  the  Process  q/"  Ottificalutn. 

Jlr.  Rainey  has  Hhowti  how  globules  of  calcareous  maUl 
ter  deposited  ia  a  viscid  matrix  gradually  coalesce,  aod  at 
length  assume  gomcwhat  the  ap[iearaijce  presented  by  tis. 
sues  during  the  process  of  calcification.  This  observer  goes  i 
so  far  as  to  attribute  the  entire  formation,  not  only  of  such! 
tissues  as  bone,  teeth,  shell,  &c.,  but  soft  tissues  (as,  fori 
example,  the  crystalline  Ictis),  to  physical  and  chemical'] 
changes  alone. 

Kow,  no  one  has  yet  produced  artificially  a  tissue  that 
could  be  mistaken  for  bone  oi*  dentine,  nor  has  the  slightest 
approach  e\cr  been  made  towards  the  protUiction  of  any  soft 
tissue  that  exhibits  any  special  anatomical  cliaractcrs.     Nor  , 
bas  a  particle  of  anything  having  the  chemical  composition  1 
and  physical  characters  of  the  matrix:  of  cartilage  or  any  form  1 
of  fibrous  tissue  ever  been  formed  by  artificial  process.     Itl 
is,  therefore,  somewhat  premature  to  advance  such  a  gcnerali- j 
lation  as  this,  and  I  shall  endeavour  to  show  that  the  con- 
clusions are  not  justified  even  as  regards  bone. 

I  regret  to  be  compelled   here  to  bring  forward  evidence 
against  Mr.  Rainey's  conclusions;   hut  as  his  statements  are 
moat  positive,  and  have  been  accepted  by  some  writers  a» 
evidence  in  favour  of  certain  views,  according  to  which  the  I 
formation  of  tissues  generally  is  ascribed  to  physicfd  processes, 
8*,  for  example,  the  attraction  towards  each  other  of  mole- 
cules  by  gravitation,  unfortunately  the  only  course  left  is  to 
give  to  conclusions  resulting  from   observations  which  have 
been  conclusively  proved  to  be  erroneous,  the  most  distinct  fl 
and  positive  contradiction,     Mr.  Rainey  saya  that  the  pro-  ™ 
dnction  of  bone  takes  place  independently  of  cells  or  cell- 
germs,   and  that  when  cartilage  ossifies,   the   globules   and 
rin^s  of  calcareous  niattci*  deposited  in  the  malrix.  have  no 
definite   relation  to   the   cartilage-cells.     Xow,    I   submit  a 
specimen  of  the  cartilage  of  the  temporal  bone  of  the  frog 
(Prep.  5)  to  the  examination  of  the  members  of  the  Jltcro- 
scopical   Society.     Mr,    Rainey's  drawings,    illustrating  the 
process  of  ossification^  as  it  occurs  according  to  him,  have  H 
been   copied   in   tigs.    9   and  10.     He   does   not    represent  ™ 
one    single    nucleus    in    either    drawing.*      I    cannot    but 
believe  that  when  the  specimens  from  which  these  drawings 
have  been  copied  were  part  of  the  living  frog,  nuclei  were 
present  in  great  number.     In  the  first  a  nucleus  must  have 
existed  in  every  space  left  blank;  Mr,  llainey  e&tubita  ten 

*  ■  On  the  Forraatioa  of  Slielis,  &«.' 
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spaces,  and  there  must  liavc  been  at  least  ten  distinct  nuclei 
or  masses  of  living  germinal  matter.  There  is  a  nucleus  or 
mass  of  living  g-errainal  matter  in  every  single  case  in,  or 
about  the  centre  of  the  ring  of  calcareous  particles.  The 
calcareous  ftiatter  ia  always  first  deposited  around  and  at  a 
distance  from  the  germinal  matter,  in  fact,  in  the  very  part 
of  the  formed  material  which  was  first  produeedj  and  is,  there- 
fore, at  the  time  of  osflifieation,  the  oldest.  1  pass  round  a 
specimen  where  one  or  moi"c  masses  of  germinal  matter  may 
be  seen  with  the  ring  of  calcareous  particles  around  them. 
(Prep.  6,  PI.  IX,  tig.  14.)  Now,  as  long  as  these  masses 
of  germinal  matter  live  in  the  normal  condition,  so  long  the 
deposition  of  calcareous  matter  proceeds  in  a  direction  from 
without  inwards,  or,  as  the  fact  would  be  generally  statedj 
the  lacuna  hecomcs  smaller  as  the  tissue  grows  older.  In 
every  lacuna,  even  of  fully  formed  living  bone,  a  nucleus  or 
mass  of  germinal  matter  exists.  (Figs.  11,  12,  13.)  If  the 
lacuna  is  a  real  space,  filled  only  with  air  or  fluid,  the  botie 
is  dead,  and  the  lacuna  could  not  heoorac  smaller. 

Uoncj  therefore,  cannot  he  formed  independently  of  living 
or  germimd  matter. 

The  formation  of  the  matrix  of  bone  depends  upon  the 
changcii  taking  place  in  germinal  matter^  and  theae  changes 
must,  at  least,  at  present  be  referred  to  a  force,  power,  or 
influence,  the  nature  of  which  we  do  not  understand- — vital 
power.  The  matrix  ha\'ing  been  formed,  the  precipitation  of 
calcareous  matter  takes  place.  Tliis  is  merely  due  to  a 
chemical  change,  tlie  reaction  of  the  oldest  part  of  the  matrix 
becoming  alkaline;  but  it  would  seem  that  the  currents  flow, 
ing  to  and  from  tlie  gradually  diminishing  mass  of  germinal 
matter  determine  the  position  in  which  the  prccipitatioa 
takes  place,  and  so  long  as  these  masses  are  alive,  the  con- 
version of  tlie  outer  part  of  each  into  matrix,  and  the  deposi- 
tion of  calcareous  matter  in  the  matrix  already  formed,  goes 
on  in  one  de^nite  direction  from  without  inwards ;  so  that  iu 
all  cases  the  matrix  exists  for  some  time  before  it  bccomea 
impregnated  with  calcareous  matter,  the  precipitation  com- 
mencing in  the  oldest  part  of  the  matrix,  and  proceeding  ia 
the  same  direction  as  the  formation  of  matrix  itself — that  is, 
from  without  inwards.  When  this  mass  of  living  matter 
dies  these  changes  cease,  and  the  corresponding  portion  of 
bone-tissue  is  dead.  If,  on  the  other  baud,  one  of  these 
Duclci  or  masses  of  living  matter  be  too  freely  supfilied  with 
pabulum,  it  rapidly  increases,  di%*idc»,  and  suhdividcs.  The 
tissue  already  formed  around  it  becomes  softened,  disin- 
tegrated, and  appropriated,  and  a  soft   mass  composed  of 
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many  separate  spherical  masses  of  liring  matter  results,  A 
Bptice  tnay  tlius  be  scooped  out  in  tl<c  compact  tissue  of  boue, 
aiid  the  process  may  go  on  until  what  is  termed  an  ab^cesa 
results.  Very  rapid  growth  is  associated  with  the  forniatioa 
of  a  soft,  spongy,  and  short-lived  tissue;  very  slow  growth 
with  the  production  of  a  very  hard  and  lasting  structure, 
Btit  in  ail  cases  the  nctiFe  changes  are  dependent  upon  the 
existence  of  Hviug  matter,  that  Ib,  matter  in  which  certain 
phenomena  citn  be  observed  or  pi-ovcd  to  occur,  which  can- 
not, in  the  preaent  state  of  science,  be  explained  by  physic*  or 
chL'inistry,  and  which  iierer  do  occur  except  in  matter  derived 
from  a  lining  being. 
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DESCRIPTION  OF  PLATE  I, 

Illustrating  Mr.  J.  Lockhart  Clarke's  paper  on  the  Develop- 
ment of  Striped  Muscular  Fibre  in  Man^  Mammalia,  and 
Birds. 

Fig- 

IS.— ;Hu$cukr  Bud  uerrc-fibres  fmiii  the  trunk  of  it  liuman  fstiia  of  aU 
weeks :  a  are  two  fibres  from  the  Hiigli  in  isroceas  of  fonnatiou, 
ma^itied  670  diameters.  In  Ihc  lower  oue  two  ova)  nuclei  are 
united  bj  grwiular  processes  (iroceeding  from  one  of  their  ends; 
similar  processes  extend  from  their  other  ends ;  aluug  one  side 
of  the  iiuclei  and  processes  &  thick  fibre  or  lateral  band  is  laid 
down ;  in  the  up])or  fibre  a  border  ii;  formed  on  both  sides,  but  is 
nmeb  Guer  on  one  side,  t  Ls  another  fibre  from  the  same  regioQ, 
masnifitd  900  diameters  ;  it  is  iii  ditTorent  states  of  development 
at  different  [larts,  tiud  is  an  object  of  ^rcut  interest.  Op  ooe  side 
of  the  nucleus,  at  c,  there  are  two  tlistmct  but  smooth  borders, and 
betveen  these  the  surface  of  Ihe  fibre,  as  well  as  of  tbc  nucleus, 
shows  ladicatiotis  of  longitudinal,  but  simple  or  unresolved, 
fibrillK.  On  the  oppn&ite  aide  of  the  nucleus,  at  d,  the  foiMf 
border  or  baud,  as  well  as  one  of  the  fibrilte  oe  the  surface,  bus 
alread;  becooie  resolved  iuto  sarcous  eleuicnts,  bat  the  tipper  bor* 
der,  except  near  the  nucleus,  has  not  jet  been  laid  down,  and  tite 
cd^e  of  the  fibre  is  somewhat  ragged,  with  Eninulai  blastema, 
which  may  be  also  suen  between  aud  beneatlt  the  libriMa:;  and 
sarcous  elements  deposited  upon  it.  e  Are  four  delicate  ncrTe- 
fifares  from  the  same  region  of  the  same  foetus. 

-Musclar  fibres  and  free  nuclei  from  the  le^  of  a  baman  ftetns  of  two 
months,  magnified  420  diameters. 

-IHbres  from  the  same,  magitiGed  670  diameters :  a  is  a  striated  Gbre, 
coDsistiog  of  at  least  two  flbriUee;  alone  one  of  its  sides  a  uucleas 
and  a  lajpr  of  blastema  have  been  laid,  upon  wbidi  itcw  fibrilije 
■re  Id  be  laid  down.  />  Is  another  Gbre,  in  which  the  two  librillra 
composing  it  arc  more  distinctly  seen ;  nuclei  with  gnuiular  pro- 
cesses are  seen  along  ita  edge;  at  e  part  of  the  lateral  bands  hare 
become  resolved  iuto  sarcous  eiemeots. 

91. — Represents  irmscular  fibres  and  free  nuclei  from  the  ventricles  of 
the  heart  of  a  human  foetus  }  tncli  long,  magnified  iSO  dia- 
meters :  d,  free  nuclei  of  different  kinds ;  t,  nuclei  tj»  nV«i,  with 
granular  processes  and  fibres;  e,  different  kinds  of  fibres;  d,  a 
Gbrilia  with  fine  branches  resolved  into  sarcous  elements ;  «,  fibres 
collected  into  a  bundle ;  at /tbc  striationa  ai«  seen. 
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Fig. 

93.— Muaeuiar  fibres  from  tie  buck  and  kg  of  li  liuniati  feet  tin,  bet  w  cm  tTie 
scoobJ  and  liilrti  KiontK:  a,n  flbre  iiiwUicli  tlie  itivrthrit^j-rirMiu^- 
tub^Uuici?  luu  beob  fonued  luoro  tliic^lttr  on  onr.  xitJC!  tbantin  otbcrvi 
By  this  aneqiml  growtb  llic  iiucIpi  aW  Inft  nc«.r  llie  surface  at  dil-| 
fereiit  |jiirU  o(  tlir  fibrr.    A.  A  fibre  imJcrffoitijr  Miitmchou,  anjl 
bncnming  mora  c^liudrioni  iinJ  of  more  miiforrtt  slnicturc  ;  on  onft 
of  its  eiiw  an  two  tiQote)  joinrd  bv  (rranTilnr  prcxiciii,  far  Uit  dts 
fplopmcut  of  »  iic«  Hbrc?;   mugtiifieii  4SJ0  duuneters.   <r,  i^,  #./lJ 
Stnnllcr  flbri!»  fmin  tbe  tUigii,  niHf^tiified  070  diamct«T« ;  at  <r  ifit] 
Inssferee  ntn'as  are  very  atrong-ly  mnrked  ;  in  the  other?  are  spcb  i 
Bamerans  liirf^o  nnd  dark  fannies.    ^  I»  a  Lsrgr^r  Tibre  ffoui  (tie ' 
Mine  loonlity,  mnsfniSed  670  liiiinictcra,     A-  A  smali  &hrK  from  lite 
Ntiiio,  in  Ibe  lu-hl  sln^u  of  formsliciu ;  two  nuclei  are  jaioed  eml- 
visc  bv  n  dt'licutc  gnLDtilat  ^ubatAnCF,  and  give  off  tapering  pro- 
longnttcm^  of  tlir   BStne   delicate    substanci?   from  their   opjx»it« 
encla  ;  ultirid  one  siile  of  the  wliole  a  Hand  or  fibre  has  been  formed; 
nnn^uifli'd  \2Q  diameters,    i.  Another  libre  from  the  mmc ;  at  ita 
lower  (lurt  the  lateral  tiand  or  iuTcsttng  eubstancc  bas  increiuie4 
ill  thicknras,  nt  that  the  axia  is  nearly  obliterated,  and  the  fibre  is 
of  nnarlj  tiiuform  structure;    the   siriations   ;trc   also  irtrDuglj 
marked.    J,  Two  otter  fibres  Ijing  aide  bj  side  ;  tl)e  larger  iiM 
thick)  latfral  Ixiuds,  diridod  into  fine  transverse  Strife,  wit)]  a  di^ 
tinrt  axia,  'nliich  rci>embl(f3  the  otiiei  jounger  fibre  at  its  aide;  bf 
nltrrinc  tlic  foetia  the  whole  surface  of  the  fibre  was  found  to  be 
striated,  a»  in  the  large  fibre  (^)  in  thia  %ure.  ao  tliat  the  uis  u 
investfid  bj  a  tube  of  striated  substance. 

}S. — Muaoular  fibrca  from  a  human  foetus  of  four  tnotiths.  ^ 

24. — Nucleated  fibres  of  the  tendon  of  a  muscle  of  an  arm  of  a  human  foetus 
two  months :  6,  as  they  are  arranged  in  titu ;  a,  separated,  and 
more  highly  magoified. 


1, — Complete  rcpfodoctive  ajBtem  of  a  fully  formed  apeoimen.    o,  ovatj  • 

OT,  oviduct ;  i,  albumen  gland  i  u,  uterus;  t,  testis;  v,  vagina; 

T  F,  Tas  deferens  and  penis ,   s,  apormrsac ;  Sj  duct  of  ditto ,-  £, 

egg-sac;  c,  cloa(!a]  glands. 
'  8. — Vertical  aectioo  of  cloaca,  showing  peculiw  muaio-note-like  glands. 
3. — Cluster  of  ofarinn  lobules,  as  seeu  uuder  conipreasorium. 
4. — Compousd,  leiir.sliflped  follicle  of  testis,  nmcii  enlarged. 
6,— TScctionftl   plan,  of  rclatiotia  of  iicarl,  lutig?,  and  viscera,      H,  heart; 

P  g,  pericardial  ftlatid  ;    P,  pericardium;    s  s,   shell-sac;    L^luug; 

»T.  &ub-tlioracic  visceral  cliaiiilier;  r,  foot. 
,  ft. — Diagram  of  circulation,     ii,  heart ;    4,  aorta;    vi,  v^isoeraJ  chamber; 

L  T,  ^reaL  lateral  vein  anil  braiicheit ;  l,  iuag ;  r,  pericardial  gland  i 

s,  sinus,  which  plaja  the  part  of  auricle. 


t 


PLATE  m. 

EDtire  di^stire  apparatus  of  a  fnll^-deTeloped  individual,     s,  head; 
s,  salivorj  glaudj    g,  gollet.;  st,  stomach;  L,  liver;  l,  inttsetiue; 
ft,  rectuxt). 
A  tobule  of  the  liver,  hJi^hlf  magai&d.  siiowiog  gradual  couvHaion  of 
the  dact  into  the  i]brou3  &c|)ta. 
'A. — Lobules  of  salivary  gland,  with  circular  contained  cndoplaats. 
i. — Strata  of  muacalar  tissue  from  gullet,  x  250,  exiiibiting  inlermmgied 

clastic  fibres. 
G.— Songhencd  or  sptnoua  niembrnac  of  tocgue,    L,  single  spine  «een 
laterally. 
Semi^scbenmtic,  Tertico-!oiigitudii)al  sectioaof  bead,    o,  oral  orifice  j 
T,  tongue"  p,  pharynx;  6,  gullet. 
7. — Gantrlionic  endoplasLs,  much  increased, 

8. — Whole   nervous   system,  enormously  enlarged,      a,  first  circle;   B, 
I  Bcoond ;  c,  third ;  r  p,  great  pedal  nerves  ;  p  h,  pharyngeal  ganglia ; 

*  sg,  supTa-(B50ph^[eal,  and  i  g,  infra-CEsopli^eal,  ganglia. 

9. — Disgramroatio  vieiv  of  the  relations  of  tentactilar  musolus.  sti  supe- 
rior tentacle;  it,  inferior  ditto;  O  t,  orgiiu  of  taeto  {?);  B,  basal 
muscle;  p,  posterior  ditto;  a.  anterior  ditto;  s,  lialf  of  second 
pair  of  nerves ;  r,  half  of  first  diuo. 
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JOURNAL  OP  MICROSCOPICAL  SCIEKCE. 


DESCRIPTION  OF  PLATES  IV,  V,  &  VT, 

Xllustrating  Dr.  T.  Strethill  Wright'*  paper  on  Brituh 

Zooplij'tes. 

PLATE  IT. 

Mqmrta  vitiiHo, 
Tig. 

1 . — riAtioIa,  dircctlj  aft«r  lenTiti^  the  anrj^ 

3. — Same,  a  week  old. 

3.^ — Bame,  after  liaving  fised  itself  to  the  Unk  and  developed  it»  «ite»- 

derm.    (Fladula  now  become  a  poljpiry.) 
4. — Poljpury  (ititting  fortli  a  poljp-bud. 
5.— Same,  will)  joung  poljp- 
6. — Emptj  poijfHjdi. 

AifaeiyiU  afouaa. 

7. — Poljp-stalk,  with  two  opposite  otsHw,  %\ii  BcJeKKierBi  covere^j 

trauspareiit  culletoiJcrm. 
S. — OTitrj,  VFiLli  »llctoderm  wid  scicrodcrm  remorcdj  showing  layer  of  on 

packed  between  endoderra  aud  ectoderui. 
O.-^Advanoed  Btage  of  ovary :   a,  raptured  soleroderm  ;   b,  eotoderm ;  t, 

endodcrin  ;  d,  sccreled  cup  of  "collino." 
lO.^Ovm  rupluied,  (HH  pxlrmlcd  into  tlic  cap  c>f  eoUine  or  we*/.    (Hie 

letters  correspoud  to  those  of  fig.  9.) 

PLATE  V. 

Vorliclata  Proteus. 

1. —  V.  Proteus  contracted. 

2,  3,  4,  5. — Same,  in  different  states  of  extension  and  form. 
6. — Diagram  of  the  tissues  of  the  polyp  of  F.  Proteus :  a,  colletodcrm  a^ 
tached  to  subtentacular  riclgc,  b ;  c,  ectoderm ;  d,  endodcrm. 

Aclutradria  larynx. 

7. — Polypary,  with  two  polyps. 
8. — Immature  polyp. 

Laomedea  decipien*. 

9. — Empty  cell,  siiowing  the  double  appearance  of  its  border. 

PLATE  VI. 

Trichydra  pudica. 

1. — Polyp  extended,  showing  the  lax  habit  of  the  body  and  tentacles. 

2. — Polyp  withdrawing  itself  wlien  disturbed. 

3. — Young  polyp,  with  only  four  tentacles. 

4. — Polyp  within  its  tube. 

6. — Empty  tube. 

6. — Supposed  Medusoid  of  Trichydra  pudica. 
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JOURNAL  OF  MICROSCOPICAL  SCIENCE. 


DESCRIPTION  OF  PLATE  VII, 

lUostrating  E,  Ray  Lankester**  paper  on  our  Present  Know- 
ledge of  the  Gregarinidae. 

Tig. 
1. — MonoeyitU  Jphrodiidf,  mihi,  from  the  intcfltine  of  JpAfodUe  aeukata, 

Leugth  ^  inch. 
S.^Proboscis  of  M.  Jphrodide.     a.  External  meEnbrane;  i|  internal 

nicnubrnnc. 
3. — Variety  of  M.  AphrodUa.    Length  sSs  incb. 
4. — Moftoffsiit   S^ulte,    fflibi,  from  Serputa    eoiitorlmpSkaia.      Length 

fSsn  inch. 
5. — M,  SiTpHl/e,  with  prolon^tion  of  membrane,    Length  i^  inch. 
6.-^Two  individuals  of  31.  Sffjw/*,  closely  attached,  aa  ia  Stdn'e  geeu 

Zjgocjstis,     Length  ^Sfls  ijich. 
7, — Young  iDctividuril  of  M.  Serpvla.    Length  nJn  inch, 
8, — ^Tesitle  of  M.  Jphrodilit. 
9. — Veaide  of  *V.  Sifpttleft 
10,  ]  1.  12. — Varieties  of  Gregarimt  Biatlanm.    Length  ^  inch. 
13.— Vesicle  of  6.  Blalturum. 
14  — Prohablo  joaag  (?)  o/  G.  Blallarum. 
15, 16. — M.   SabeUigf  from    Sabella    {JMpkUnie)    infiadihuUf.      Length 

17.— Encjsted  Q.'BlaUancm. 

18,  19, — Q.  BUtHarum  attached  one  to  another. 

20. — 0,  Blaitarum,  showing  striated  internal  tunic 

81,  82,  23,  24.— Stages  in  encystatioa  of  Moimeytfu  Lmmiiiei,    Diameter 

of  Cjst  tiSk  inch. 
25, — Ordinary  form  of  Monoe^Hit  Ltmhricu    Length  ,^  inch. 
26. — M.  Lumbriei,  yaricty  with  fringed  envelope.    Length  ^  inch. 
27.— Smaller  form  of  same.    Length  t4s  inch. 
S8. — M.  Immirieit  with  envelope  composed  of  conical  cells,  (^  inch  ia 

len^b. 
23,  SO,  31,— Paendo-Naviculffi  after  their  escape  from  the  cjat,  in  various 

stnaea  of  change.     Length  nttg  ii^ch. 
32,  S3, — Pseado-Navjcnlie,  Psorosperras,  or  apindelzctls,  from  cyst  of  JV. 

Lumbriei.     Length  n^  inch. 
34. — Nematode  of  Lumbricus  escaping  from  the  egg. 
33.^Corpnscic  from  testis  of  M.  Lvmltrici,  probably  joang  of  Monocyatia, 

Diameter  -p^  inch. 
3C, — Ammbiform    corjitiseie   from    the  perivisceral   fluid  of  Lambricos. 

Diameter  fsJre  inch. 
37. — M.  LamMfi,  with  fringed  envelope.    Length  ,J«  inch. 
3$. — M.  Lrmhriei,  containing  nucleated  gmanles.    Length  i^  incb. 


JOUBNAIi  OP  MICROSCOPICAL  SCIENCE. 


DESCEIPTION  OP  PLATE  VIII, 

A.  IHustratmg  Dr.  Rorie's  paper  on  the  Nervous  System  of 
Lvittbrkus  terrestria. 

Fig. 
1. — Ganglion  from  yentnil  ch&ta  of  vona. 

%, — ^NcrTfrcoU*  of  >ub>ci!so|>baged  g&n^otL 

3, — Ditto  of  snpra-OEaopbageal  j^iigliou. 

4. — Ditto  of  one  of  tbe  ganglia  of  Mjtiliia. 


».  Illuatrating  Prof,  Max.  Schultze's  paper  on  tUe  Stnurtme 

of  the  Valve  in  the  Diatom^ceie. 
Kg. 
1  (1). — A  siliceoua  resick  produced  by  the  alow  dficompositLon  of  fliio- 

BJlicic  aeid  gaa  in  »  piojst  stmoepliere, .  X  300  diitn. 
S.— Section  of  a  vcalclet  shoving  the  eleratioDS  on  the  aurfaoe, 

3  (4), — A  diagrammatic  figure  to  repreaent  the  Ismiaatcd  stractura  of  I 

eleTBtions  of  the  wall  of  the  vesicle. 

4  (6). — The  moniliform  iirrau^cn>«nt  of  tbe  ijlioeoiu  pailLclei  of  vhk^  i 

wan  of  the  Tcsicle  u  constituted. 

5  (IS). — A  portion  of  the  surface  of  a  siliceoas  pelliole,  «Jt3i  icumin 

eleTationa,  hexagonal  at  tlm  bue. 

6  (14).— To  sho*-  the  mode  in  which,  by  an  alteration  of  the  focna, ' 

appearance  of  the  eleratiDiis  aJUsn,  owing  to  tbeir  kroiniited 
structure. 

6tf  (1^). — A  side  view  of  the  tame. 

7  (IB). — ^The  surface  of  a  thin  pellioie,  not  qnite  in  foeai. 

8  (16), — ^The  surface  of  a  pellicle,  stronglj  reseoiljling  that  of  a  dutom. 

9  (17).— The  same,  viewed  on  the  side,  and  showing  the  dots  to  corrtspon 

to  defatioas. 

10  (19). — The  surface  of  a  pellicle  eovered  with  frrDgnlar-iised  elevaUons. 

11  (21).— The  appearance  ot  Fimroiiffma  angitlatum  photographed  tliroug'tr 
one  of  Bartnack's  immersioU'len^ca,  No.  10. 
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JOUBNAL  OF  MICKOSCOPICAL  SCIENCE. 


DESCEIPTION  OP  PLATE   XI, 

[illustrating  Henry  GigUoli's  paper  an  the  genua  Callidnia 
(Ekreu.)/  with  a.  Description  and  Auatooiy  of  a  New 
Species, 

l^e  letters  have  the  same  stgfnification : 
#r,  Troclia)  disc  j  i,  mouth ;    e,  pharj'iii ;  d,  mastax ;  e,  cesopiiagtis ;  /,  sta- 
mnch  ;  fft  iiiteatine  ;  &,  cloaca;  i,  auus  ;  y,  ovaiy  ;  i,  celiular  mass  sur- 
KJUndiDg    the   intestine;     /,    Contrnctile    TCSicle ;     w,    watcr-ftswla; 
M,  cftlcor;  0,  ga&gUoa  (?) ;  p,  rtumobu  thickcoings ;  Q,bead;  St  btxi/;      i 
S,  tail;  i,  olas]>ers;  u,  suckers.  fl 


Fig. 
1.- 
2.- 
3.- 
4- 


9.— 


-Dorsal  aspect  of  C.  parasitica,  with  the  trochal  disc  retracted. 

-Ventral  aspect  of  C.  parasitica,  the  trochal  disc  being  expanded. 

-Alimentary  canal  of  C.  parasitica,  greatly  magnified. 

■C.  parasitica  attached  by  its  suckers  to  part  of  an  appendage  of  G. 
pulex ;  it  is  retracted,  and  shows  the  corrugations  of  the  integu- 
ment. 

-Calcar,  much  enlarged. 

•Ovum,  recently  deposited. 

Camera-lucida  drawing  of  two  ova  attached  to  part  of  a  thoracic 
appendage  of  G.  pulex  ;  they  are  magnified  210  diameters. 

■Caudal  appendages  (from  a  camera-lucida  drawing),  highly  magnified. 

Portion  of  ovary,  greatly  magnified,  showing  tlie  germinal  vesicles  and 
spots. 
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JOUENAL  OF  MICROSCOPICAL  SCIENCE. 


DESCRIPTION  OF  PLATE  XII, 

Illustrating  Dr.  Kefersteiu's  paper  on  the  genus  Lucernaria. 

Fig. 
I. — Lucernaria  oetoradiata.  Lam. 
st.  The  stem. 
L  Tentacles. 
p.  Marf^inal  papillae. 
jf.  Collection  of  thread-cells. 
H.  Collections  of  thread-cells  in  natatory-sao. 
0.  Oral  tube. 

r.  Pour  lines  of  connection  between  the  outer  and  inner  mem- 
branes of  the  disc. 
/.  The  marginal  space  by  which  the  different  radial  cavities  com- 

municate. 
ff.  Reproductive  ot^ns. 
«.  Longitudinal  muscles  in  the  stem. 
mf.  Badial  muscles  in  the  natatory  sac. 
m".  Circular  ditto. 
2. — Transverse  section  of  the  bell  of  L.  oetoradiata,  carried  parallel  to  the 
border. 
G.  Gelatinous  disc :  a,  external,  i,  internal,  formative  membranes ; 

z,  intermediate  substance,  with  numerous  fine  fibrillse. 
9.  Natatory  sac  :  a,  sexual  organs ;  r,  lines  of  connection  between 

the  outer  and  inner  memoranes. 
K.  Radial  canals. 
3. — Radial  section  of  the  bell  of  L.  oetoradiata  through  the  middle  of  a 

radial  canal  (b).    Letters  as  before. 
4. — L.  eampanttlata,  Lamx.,  divided  bj  a  radial  section  at  about  half  the 
height  of  the  bell. 
0.  Oral  tube. 
t.  Stomach. 
«.  Point  of  attachment  of  the  angle  or  point  of  the  natatory  sao  to 

the  gelatinous  disc. 
*/.  Stem  not  cut  across. 

e.  Orifices  between  the  points,  opening  into  the  radial  canals. 

f.  Internal  oral  tentacles. 
t.  Tentacles. 

b.  Tubercular  swelling  at  the  base  of  the  fine  tentacles  placed 

nearest  to  the  arm. 
Other  letters  as  before.    The  reproductive  organs  on  the  right 
side  have  been  removed,  so  as  to  bring  the  radial  muscular  bands 
clearly  into  view. 
5. — One  of  the  tentacles  with  a  swollen  base,  viewed  laterally. 

6. — Tentacle  of  L.  oetoradiata. 

7. —        „         L.  eampaiuilata. 

8. — Thread-cells  from  the  eapitulum  of  the  tentacles  of  L.  eampaHtUata. 


PLATE  XII  {emttsti^. 
Fig, 
9. — Inner  mcmbmao  liuiug  (Lie  naUtorj  sac  ni  L.  odoradiata.     x  36D 
diBineUsrs, 

] O.^TransTeric  Boction  oT  llw  hlein  of  i.  enBtpanulata  -.   a,  outer,  i,  ianer, 

cellular  coai. ;  z,  trtitisvcrhf Ijf  airiated  itircnnctitiilc  sfihalauoc ;  /,  llie 

fout  iiitemal  ridj^cs, 
11, — ^Louptudinal  *«ctiun  of  tltc  same,  carried  in  the  direction  o^  of  the 

forcgoiiig  Sgure  ;  t,  eaxti  liullow  iu  llie  ^ai  disc.     Otiier  leLltfrs  ki 

before, 
13, — Longitudinal  sectioo  llirout;h  iUe  foot,  in  order  to  displAf  the  cncal 

iiolioT  more  plaiuly.     li*-tiers  as  before, 
13. — TranBTcrso  sjpctiou  Llirou^li  I  he  stem  of  X.  oeioradiata. 

h.  The  four  lougitudiual  chaunels  wliioh  replace  llie  central  cavitj. 
11.— GluucttiLar  iuyevjian  of  tke  wiill  ot  tlio  ubttLtorv  sac  Ip,)  of  L.  cammmi- 

lafa,  iitdicated  at  n  in  fig.  4  ;  s,  oHfiee  bj  whieli  tUe  thread-eel^  can 

he  expressed. 

15, — Thread  cells-  a,  with  extended  filaments  still  enclased  in  tlie  paveiit 

eell,     X  260  dia Bitters. 
II!,— Inteiuiil  or&l  teutncles  of  L.  catnjiaiiiilaia. 

17. — Transverse  scciion  uf  tlie  tuiiue,  showing  the  ejttent  of  the  glaudulir, 
thickened  purt  of  its  wall, 

18> — Zoosperms  of  Z.  octoradUtlit,  « 
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JOURNAL  OF  MICEOSCOPICAL  SCIENCE. 


DESCRIPTION  OF  PLATE  XUl, 

Illustrating  Lionel  S.  Beale's  paper  in  the  "Proceedings"  on 
Further  Observutions.  in  favour  of  the  Vie%v  that  Nerve- 
fibrea  never  end  in.  Volautaty  Muscle. 

DinlrH/Htwit  of  Jiif$(  nttcUftted  Hfrrr-Jibrei  h  (he  vfr^  narrme  elemenlarjf 
mttitruJufJilrrx  of  (he  in}/lo-hifmtl  of  (hf  Mile  grtrn  (reeffog  lUjI*  arboretij, 
maquiffd  1?C)0  diametf^s.     hfiiwn  oh  the  block  hg  the  tiuthin-. 

The  pkineniary  mttsculiir  fibres  nrn  marked  g,  h,  i,  k,  jf-  Is  a  very  joutig 
one,  sliglilij  stretched;  i  is  a  full^T  formpd  miist'titHr  IJtirc  ;  k^  nnultiiT 
stretobcd  in  its  c«utral  part.  Thu  nuclei  of  tlicsc  fibres  cshibit  sunie  difTer- 
cnees  in  &ize  und  foim.  Nucleoli  are  distinct  in  nil,  iiud  in  tiie  Bbre  marked 
g  »lie  imck-i,  wliieli  were  cotonrcd  by  c«rntine,  exhibit  three  different  in- 
leijsities  of  c^>lour — the  dark  central  spot,  "  nucleolus,"  being  moai  in- 
tensely CuIoufhI,  »s  indirated  by  the  »ha<liag  in  like  drawing;. 

a  la  a  nervc-librc  \thicii  was  follaved  over  more  than  twentj  elementarj 
muscular  fibres  i'rum  a  dark.bordered  fibre.  Onn  of  ihc  subdivisions  of  this 
fibre  is  seen  at,/;  where  it  again  runs  wit li  a  very  lllie  dart-liordcred  fibre 
Jto).  Tlie  dark-bordered  fibre  (o)  was  some  distance  higbiir  itp  in  the  speci- 
nen,  hut  its  plncc  Im)  been  nllered  in  order  to  avoid  ttie  necessity  for  a  3tiU 
srger  drawinj^.  Above  ft  a  itucleus  of  aTery  Ctie  nerve-libre  ts  seen,  SucU 
nudci  lie  ti|>oii  ihe  siii-rbce  of  the  niUHculur  libri-s,  cxteniid  to  the  garco- 
ii;iiiiiia.  Tliu  iiucli-ns  ul'leij  appears  ^i  if  it  wore  williin  ihc  sarColcmma  (f), 
but  llie  Qbres  proceeding  froiH  each  extremity  render  sticli  a  portion  itti|i(i3- 
sible,  TliL- relatiort  tif  ilitae  iifrve-iiuclei  to  t!ie  snrcnlemnia  is  seen  ftt  /  in 
profile.  The  niielei,  as  well  as  ihe  fibres  for  n  crrtflin  distance,  (ifteiy  adhere 
to  the  sarcolemnm  vtrrj  lirndy  ;  but  in  the  thin  mylo-liyoid  muscle  the  course 
of  liic  litircs  over  or  under,  but  always  exterual,  to  tliu  mnsculttr  fibres,  may 
be  r»dily  traced  it  the  utuscukr  fibres  be  separated  slightly  fruin  each  otlier, 
Ui  repieiiented  iu  the  diawiug. 

At  d  line  ner«e-iibre»  nccompanjin^  the  fine  fibre  continued  from  tlin 
4ark-bordt!red  fibre,  iia  described  in  the  '  I'hilosopliicjil  Transactions  *  for 
ISlii,  arc  represented.     Sncti  fibres  are  also  seen  nl  ^  aiuiy; 

M,  tt,  and  0.  Uiirk-hordered  fibres,  wiili  uuelei  neur  tlicir  distribution. 
M  Would  prub.ibly  paw  over  sisiy  or  sevenly  nmsculnr  fibres,  and  »  over 
IJerhiips  twenty,  belbre  it  divided  into  librcs  as  fine  as  those  seen  nl  i,  e,/,  I, 

p.    A  very  tine  capilkry  vessul  with  a  nern-'-libre  rmmiug  close  to  tt. 

y.  A  bundle  composed  of  six  very  line  nerVe-hbros  ijcnr  their  diatribuliou. 
These  fibres  exhibit  a  very  distinctly  beaded  apjicMratice,  which  is  nlso  ob- 
fiet-ved  in  many  other  fine  fibres  in  dificrciit  parts  uf  the  spccinieu. 

Traces  of  connective  tissue  are  seen  in  all  parts  near  the  fine  ncrvc-Cbros 
nnd  around  the  muscular  fibres.  Uere  ami  there  some  very  fine  conncetive- 
tisauc-fihrea,  which  were  not  altered  by  neelio  nciii,  are  rejiresenlcd.  These 
represent  the  remains  of  li»c  nerve-librcs,  wliicli  existed  in  a  stale  of  func- 
(ioiiul  activity  at  an  earlier  period. 

The  drawmg,  with  Ihe  cJ-ci^ption  of  the  position  of  the  ncrvc-Jibre  (o) 
ab<i¥e  iiieiiiioned,  is  an  actual  copy  from  nature.  The  rcktivc  position  of 
the  muscular  fibre-i,  the  form  and  getieral  chi-naclcr  of  tlic  si>-cal led  nuclei, 
and  the  position  and  size  of  the  nerve-lihrca  and  their  nuclei,  have  been  care- 
fully preserved. 

1  have  traced  tite  very  Cue  nerve-llbrca  in  so  many  instances  from  one 
tnink  to  nijothcr  niuiirviiig  at  a  very  considerable  distance,  that  I  cannot 
believe  any  true  terminations  or  emU  exliA. 


15. — Amphiprora  obloaga. 


All  the  figures  are  X  400  diameters. 


CORRIGENDUM  IN  SERIES  VII. 

The  walls  of  the  cellules  in  Triceratium  Batyanum  are  iinfortunalely 
dered  much  too  thick  bj  the  engraver.  The  figure  is,  in  other  reap 
faithrull^'  executed. 
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TRANSACTIONS  OP  MICROSCOPICAL  SOCIETY. 


DESCRIPTION  OF  PLATES  II  &  III, 

Illustrating  Dr.  Greville's  Monograph  of  the  genus 
Auliscus. 


Fig. 

1 — 3. — dnlUeiu  senlpdis. 

4-7.— 

i> 

calaittn. 

8.— 

91 

elegant. 

9.— 

>» 

raremosu*. 

10.- 

<• 

reticulatn*. 

11.— 

» 

mirabili*. 

12.— 

f> 

oralis. 

13.— 

» 

prutMosus. 

14.— 

l> 

radiatus. 

15,  IC— 

t> 

punctalut. 

17.— 

)f 

Peruvianitt. 

18.— 

If 

Macrteanm. 

19.— 

tf 

elaboralu*. 

20.— 

t» 

JohiuoniaHut. 

21.— 

9f 

RalftianuM. 

22.— 

!• 

D.  sp.  ?  from  Jnpan.    Very  imperrectly  repre- 
sented by  the  engraver. 

All  the  figures  are  X  400  diameters. 


rRANSACnONS  OP  MICEOSCOPICAL  SOCIETY. 


DESCRIPTION  OF  PLATES  IV  &  V, 

lUostrating  Dr.  Grerille's  paper  on  New  Diatoms, 
Series  IX. 


1.— PonxftMiM  thgcuu^ 

2.—        „        major. 

8. —       „       «mim. 

4. —       „       nitidm.. 

6. —       „        otalu. 

6. — Sbtendiefjim  BglandtioHum. 

7.—  n  tplendidum. 

i.^FttuttrtUa  Barbademii. 

i.'^Oratpeioponit  Baffiumtu. 
10. —         „  JohiuMUmiit. 

W.'—Aeiinoiiieut  BarbaieniU. 
\i.—Aulaeoiucii»  it^ttu. 


13.— 

i> 

mammona. 

14.— 

tt 

KUkellyttMUi. 

16.— 

>> 

OHgnlatut. 

18.— 

w 

tpectabili*. 

17.— 

M 

paUidut, 

18.— 

» 

f  paradoxiu. 

19. — EujmUteiu  pwuttdoiut. 
20. —       „       limpkx. 
%\..—Auliietu  nebulomt. 
22. —      „      panutiu. 
23. —      M       amUfftnu. 
24. — Trieeratitm  liMtUtm. 
26. — Peponia  Barbadentit. 
26. — Tkammatonema  Barbadeim. 

All  the  figues  an  x  400  diameten. 
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TRANSACTIONS  OF  MICROSCOPICAL  SOCIETY. 


DESCRIPTION  OF  PLATES  VI  &  VII, 

lUustratiog  Dr.  Ciaccio's  paper  on  the  Nerves  of  the  Cornea^ 
and  of  their  Distribution  in  the  Corneal  Tissue  of  Man 
and  Animals. 

Tig. 

1.— Oae  of  the  largest  oerre-tninks  from  tlie  cornea^f  the  sparrow,  shov- 
iog  tlie  mauiier  in  wbicU  the  nerves  braucls  tlie  nuclei  connected 
with  the  primitive  nerve-fibres,  and  the  relative  position  of  the 
latter  in  the  trunks  as  well  as  in  the  branches.     X  150. 

8. — Shows  the  manner  in  which  the  bundles  of  nerve-fibres  are  arranged  in 
the  formation  of  the  network  in  the  cornea  of  tiie  sparrow.  Two 
trian^uldr  bodies  are  also  seen  in  connection  with  these  bundles. 
X  700. 

3. — One  of  the  quadrangular  bodies  found  in  connection  with  the  nerves 
distributed  to  tlie  cornea  of  the  sparrow.  Bundles  of  nerve-fibres 
are  observed  to  arise  from  it  in  four  diflfereut  directions.  Some  of 
the  fibres,  in  pa.«sii)g  from  one  bundle  to  another,  flank  one  of  the 
sides  of  the  small  body,  while  others  seem  to  proceed  directly 
from  it.  A  nucleus  and  granular  matter  are  also  seen  in  the  part 
within.     X  750. 

4. — From  the  cnrnea  of  the  sparrow,  a.  Small,  triangnlar  body,  with 
nucleus  aud  granular  matter,  connected  with  bundles  of  nertfe- 
fibres.  B.  A  very  small  bundle  of  fibres,  which,  on  meeting 
another  bundle,  nearly  at  a  right  angle  to  it,  divides  into  two  finer 
ones,  which  run  in  opposite  directions,  patsUel  with  the  other 
bundle.     X  350.  - 

6. — A  rather  large  nerve-trunk,  just  at  its  entrance  into  the  corneal  tissue. 
The  fibres,  of  which  it  is  made  up,  are  seen  to  be  nncleated,  but 
they  have  not  the  slightest  appearance  characteristic  of  dark-bor- 
dered fibix-s.  Ou  the  contrary,  the  fibres  bear  a  great  resemblance 
to  the  so-called  gray  or  gelatinous  fibres  of  the  sympathetic.  From 
the  cornea  of  the  eel.     X  250. 

6.— Very  small  bundles  of  nerve-fibres  forming  networks.  From  the 
cornea  of  the  ed.     X  350. 

7.-^0ue  of  the  branches  resulting  from  the  fourth  division  of  a  large  nerve- 
trunk  from  the  cornea  of  the  frog.  The  course  aud  continual  change 
of  the  relative  position  of  the  nerve-fibres  is  well  shown.  More- 
over,  in  the  point  where  the  branch  undergoes  division,  is  seen  a 
fine  fibre,  which  seemed  to  be  a  single  fibre,  but  really  divides  iuto 
two  finer  ones,  which  go  in  opposite  directions.  This  fact  is  very 
froqueutiy  observed  iu  the  distribution  of  nerves  to  the  cornea  of 
the  frog.  Mo  nuclei  are  observed  in  oounection  with  the  fibres 
forming  the  branch.     X  360. 


PLATES  rr  4  Vll  {co4ti*ited}. 


Fjg. 
8.— A  and  b.    Two  ultimate  brandies  of  two  different  ueire -trunks, : 

tlic  cornea  of  the  Trog,  allowing  rcr;  disiinctir  the  precise  manner' 
in  irhlcli  tlie  nne  bnuicli  aiiasloiuosea  with  llie  olher.     The  anas- 
tomoses arc  rffcrtcd  hj  the  mntual  change  of  ibe  fibres,      x  SSO. 

9. — From  Itie  cornea  of  ttte  frog.  Bundles  of  nervcfibrea,  fonatng 
networks.  Connected  wilh  Ihcm  may  be  seen  a  Iriangmar  bodr. 
from  vliicli  lllbres  proceed  in  different  directions.  8oinr  fibrea  of 
the  bundles  pass  close  to  this  bodj  witliout  any  intimate  connec- 
lion  with  it.  The  triangutar  body  contains  piuiular  matter,  which 
appears  to  liare  coUected  in  two  [places,  aasuniin^  the  appeaimaoB 
of  two  dark  apoU.     X  S50. 

10.— 'Trianguiar  body,  from  which  fibres  spring  in  three  diSereot  direcUoua.^ 
From  the  contM  of  the  frog,     x  3S0. 

II. — Ketwork  of  pale  nerre-fibres,  and  network  of  Ibe  braocbes  of 

ooriiencurputcles,  from  the  oomea  of  the  frog.    These  two  kiiid»l 
of  networks  lie  on  difft-rcnt  pianes,  and  the  rcTaltou  bclweeu  then 
ia  well  aliowu,    x  SSO. 

19L— Sbowi  the  coone,  siae,  and  relati?e  position  of  the  priaiitire  nerre^j 
flbr«s  io  i|i«  braucLes  of  the  nerres  distribnted  to  lh«  cornea  of  lb 
mouac.     X  Sid. 

is. — KervoQs  filcxua  in  the  eomexi  of  the  mouse.  Tlie  general  arrangenieut 
of  llic  bundles  of  nerre-fibrcs  In  the  formaticu  of  the  pteius,  and 
the  specitil  bodies  connected  with  tbem,  are  well  acet:i.     x  iSO. 

1-4. — One  of  lituK  special  bodies  which  are  seen  in  connection  with  the 
nerrous  pleiits  of  the  coraea  of  the  mouse.  Besides  a  uucleoa,  it 
contaiits  graukilar  matter.  Bundles  of  fibres  proceed  from  it  tHj 
three  different  directioiu,     x  SSO. 

16. — 'Anotber  body  of  the  same  kind,  in  which  the  nuclcai  iiaa  uiider:gOii9' 
division.    Froni  the  cornea  of  the  tnouse,     x  350. 

16.— 'From  the  cornea  of  man.  Small  ncrvc-brancb,  which  divides  into  two 
smaller  ones;  and  from  the  pressure  to  which  the  thin  sectioa  of 
the  coiuea  ha%  been  subjected,  the  nerve-Gbres  of  ooe  Itianch  ap> 
pear  separated  from  one  anotber.     x  350. 

17.^Shows  tljc   uiBJtiier   in  which   the  fine   bundles  of  ncrre-librea  aro 


arranged 
cornea. 


in  the  formatiom  of  the  pleiQs  existing  in  the  fatinuui 
X  350. 
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TRANSACTIONS  OP  AtlCROSCOPICAL  SOCIETY. 


DESCRIPTION  OF  PLATE  VUI, 

To  illustrate  Dr.  Beale's  obserrations  on  the  Foroaatioii  of 
the  so-called  Intercellular  Substance  of  CartDage.  {See 
p.  9G.) 


Fig,  1.— Section  of  cartilage  from  Llie  temporal  lioiie  of  the  common  hog;. 
The  so.cnlied  "cell"  is  seen  to  consist  of  granular  matter,  in  wijjcli  small 
globules  and  a  nucleus  are  embedded.  Owuig  to  clian^e  occurring  after  tiie 
remoTiJ  oT  the  cjirtilage,  a  slight  inten-al  appears  to  exist  between  tlic  outer 
part  of  tlie  gran-alar  mntfer  and  the  malrtJt,  but  in  tile  living  state  there  is 
no  such  interval  The  nucleus  and  ttie  granular  matter  around  constitute 
the  author's  "  aermiutil  ma(Ur."  Theoil-globuica  deposited  in  it  correspond 
to  secondary  deposits.  The  matrix  between  the  masses  of  germinal  matter 
constitute  the  aathor's  "formed  mtiieriul."  Two  of  the  masses  of  germinal 
matter  are  undergoing  subdivision.  The  sfpia  are  not  producea  by  the 
^v>itig-iH  of  tbc  matrix,  but  the  outermost  [lart  of  the  masses  of  germinal 
matter  is  cotivcrtcd  into  Ihc  matrix. 

fig.  2. — "  Germinal  ninitei"  and  surrounding  formed  material — costal  car- 
tilage— of  a  kitten  at  birth.  The  germinal  matter  exhibits  zones,  wiiich  are 
coloured  with  carmine,  and  cxliibit  diJTereut  degrees  of  iulcnsitj  as  we  pass 
from  the  outer  one,  wLicb  is  faiutly  coloured,  to  the  spot  in  the  centre,  vnicU 
is  intensely  coloured.  It  is  cleajr  that  these  zotics  are  flU  coinposcd  of  material 
of  the  stiinc  general  characters,  so  thai  it  would  be  verj  unreas^onabte  to  call 
the  outer  zoije  "cell-contents,"  the  next  "nucicus,"  the  next  "nucleolus," 
atid  the  spot  in  the  centre  "  nucleoluliis,"  The  outermost  zone  is  struc- 
tmallj  continuous  with  the  matrix,  and  is  gradnallj  being-  converted  into 
matrix.  The  matter  of  wbicli  nil  tliose  iones  are  composed  is  "permina!  or 
linag  matter,"  The  matrix  around  \i  formtd  and  Jifelefs,  but  was  once 
"germinal  matter." 

Figs.  3  and  4. — Cartilage  from  the  frog,  ebowing  the  germinal  matter 
shading  into  and  becoming  gradually  oou-rerted  inio  "  matrix  "  or  formed 

material. 

Figs.  5,  C,  1,  aud  ?,  rnprcscnt  sections  of  tbo  cartilage  of  tbc  ribs  taken 
from  corresponding  spots.  Kitten. — Fig.  E,  at  birth  ;  iig,  6,  at  six  weeks 
old;  Cg.  7,  young  but  nearly  fiill-grown  cat;  fig,  8,  adult  cat.  Thc.s.e 
dr&ttings  sliow  ibc  gradual  separation  of  the  masses  of  germiunt  matter  fram 
each  other  OS  the  matrix  increnscs  in  the  intervnis  between  them,  aad  the 
gradaal  increase  iti  si".e  of  the  masses  until  the  tissue  attains  its  adult 
condition. 

Figs.  9  and  10. — Drawings  copied  from  Mr.  Baioej's  work  illustrating 
his  views  upou  I  he  mode  of  formation  of  lacuiim.  He  states  that  no  nticleua 
or  cell  exists  in  any  of  the  spaces  represented  in  fig.  !>,  and  that  the  calca- 
reous parlielea  are  deposited  in  the  matrix  independently  of  the  "cells"  of 
the  cartibpe.  No  "nuclei "  or  "cells"  (masses  of  germinal  matter)  are  re- 
presented in  cither  of  these  drawings,  bnt  the  author  moiutains  that  wlica 
tlio  scctirtii!  trt-re  fresh  ECfernl  sucli  bodies  must  iiavc  existed. 


To  illiistrato  Dr.  Beaters  views  upon  the  Formation  of  Banc 
{'  Transactions/  p.  103),  the  changes  occumnjj  id  "  Pro- 
toplasm'^ ('  Mic.  Joum.,'  p.  SfiO),  and  the  Structure  of 
the  so-called  "  Unipolar  Nerve-cells"  from  the  Sympa- 
thetic Ganglia  of  the  Frog  ('Mic.  Joum.,'  p.  301). 


J 


I'ig.  11. — Thin  section  of  llio  fraatal  bone  of  tlie  frQg,  sliovring  Ibe  foi 

tnation  of  four  laetiiuB. 

Yig.  19, — Two  lacunm  in  a  further  stage  of  formation.  Tlie  "canalicuU" 
oominenra  at  tjio  intervals  between  the  particles  of  calcareous  matter  dcptK 
sited  in  matrix  uf  ibe  cartilage, 

1%.  13. — Two  recenllj  formed  lacnnie  from  ili«  frontal  boae  of  Mie  frag. 

Fi:?.  1 1.  —  A  ili:igr;ii(i  alitiwiiiij  tlie  riiass  of  ^cniiliiAl  irinllt'r  wiili  rnlcarcoDS 
purliclcs  tlcpusiled  in  Llic  nuitrii  nroiiml  it.  Tiie  aulLor  coiisidtrs  lii.it 
masses  of  ccrniinal  matter  existed  iu  each  of  the  spaces  left  in  ^Ir.  llaincv's 
figure  (Plate  VI II,  tig.  9). 

Fig.  15. —  Mucus-corpuscle  from  the  mucus  of  the  tliroat,  showing  the 
did'crcnt  forms  it  assumed  within  a  minute.  The  nuclei  arc  seen  ii!  the 
centre  of  the  parent  mass.  Portions  of  this  have  moved  away  some  dis- 
tance, and  two  are  detached.  These  woidJ  grow  and  form  new  mucjs- 
cor|)uscU's.  Nuclei  miglit  arise  in  tiic  ])ortions  detaciied.  The  luovemeuts 
observed  seem  to  be  independent  of  liie  nucleus.  The  nature  of  tiiese 
movements  has  not  yet  been  explained,  Ijut  Dr.  Reale  calls  tiiem"vil;d" 
movements.     (Sec  'Slic.  Journ.,'  vol.  iii,  N.  S.,  p.  200.) 

Fig.  16. — A  so-called  "  unipolar  "  ncrvc-ccll,  with,  1st,  a  sfrnijlit,  and  2nd, 
a«/;w/,  fibre  emanating  from  it.  The  fibres  continuous  with  these  arc  seen  to 
pursue  opposite  directions.  The  straight  fibre  is  continuous  with  tlie  central 
part  of  the  nuiterial,  of  which  the  body  of  the  "cell"  is  composed,  an<l  tiic 
spiral  fibre  with  the  peripheral  i)art  of  the  same.  Both  fibres  are  nucleated, 
and  a  large  nucleus  and  nucleolus  arc  seen  iu  the  upper  part  of  the  cell. 
The  specimen  from  which  this  drawing  was  taken  was  coloured  with  car- 
mine. Tlie  nucleolus  was  most  intensely  coloured,  then  the  matter  aremnd 
this  (nucleus).  The  matter  around  the  nucleus  was  paler,  and  that  portion 
at  the  lower  part  of  the  cell  which  is  gradually  undergoing  conversion  into 
tlie  "spiral  iibrc"  was  not  coloured  at  all.  The  uerve-dbres  were  not 
coloured,  but  all  the  nuclei  embedded  in  these  fibres  were  darkly  coloured. 
(&'«;  '  Mic.  Journ.,'  vol.  iii,  N.  S.,  j).  304.) 


